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PEEFACE. 



The following work is adapted to the reqairements of the Board of 
Trade after the 1st of Aognst, 1881 ; a few Tables required for the solution 
of the questions are given, so that those persons who use Bergen's 
Navigation will not need any other work 

The author is indebted to Capt. Wm. B. Duncan, Teacher of Navigation, 
South Shields, for his valuable help and useful suggestions, while the work 
was passing through the press. 

WM. C. BERGEN. 
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HINTS TO CANDIDATES. 



1. Before presenting themselves at the Examination Booms, candidates 
should see that their applications are properly filled np, and that their papers 
and testimonials are in regular order ; any mistake or omission in regard to 
these will cause delay and disappointment. 

(a) Second Mates should, show on their applications the whole of their 
service since they first went to sea. 

(6) Only Mates, First Mates and Masters should show on their applications 
the whole of their service since the date of their last certificate. 

(c) All Grades must show 12 months service in a square rigged vessel, 
as seaman, mate, or master ; otherwise they can only ohtain certificates for 
steamers. 

(d) All Grades must produce good testimonials for their last 12 months 
service, from the date of the examination. 

{e) The time upon the application must he in consecutive order. All 
service, whether as Apprentice, Boy, O.S., A.B., Cook, Steward or Carpenter, 
must he shewn ; and if a candidate has heen on shore for more than two 
months at a time, he must state on his application what he has heen doing 
during the interval. 

2. Second Mates' service in the coasting trade does not count to entitle 
them to pass as First Mate or Master ; hut such service must appear upon the 
applications. 

8. Pens and ink are provided in the Board Boom, and Candidates must not 
on any account take hooks or papers of any kind into the Board Boom, 
except their applications, testimonials, and discharges. This rule does not 
apply to penholders or pens. 
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No communication between Candidates is allowed, and a Candidate infring- 
ing this role, or assisting any other will be instantly dismissed, and will lose 
the fee he has paid. 

4. Candidates are recommended to be calm and steady, and not to begin 
to work nntil they have attended to the following roles. 

(a) As soon as yon receive your examination paper from the examiner 
copy yoor rotation number into the examination paper, and write the name 
of the port, day of the month, and the year, in their appropriate places ; 
also write your name close to the foot of the page on both sides of every 
sheet you receive ; be specially carefbl to do this. 

5. Keep your work well up towards the top of the page, close and 
compact, and do not spread it all over the sheet ; otherwise if you make 
any errors you will not have room to conmience the work afresh ; write the 
names of the latitude in, longitude in, declination, &c., and the answers to 
the questions clearly and neatly. 

If your paper is returned to you for correction, do not leave any of the 
incorrect work standing on the paper, but draw your pen across it and 
cancel it. 

Keep the minor corrections abreast of the work they belong to. 

6. You are not allowed to leave the premises during the examination, 
but you may go to the retiring room if you give up the paper on which you 
are engaged, and ask leave to do so. 

WM. C. BERGEN. 
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EXAMINATION IN CHABT. 

Example I. 



(1.) Using Deviation Card No find the coarse to steer by eomp ass 

from Bolt Te^ to the West end of Guernsey Island. By Magnetic Chart, 
variation 24**W. 

Mag. Course S by B J E = S21"E N 

Deviation dW to right 



Compass Course S f E a S 18 E ^. 

Distance 67 miles. 



S 



-E 



(2.) With the ship's head on the above-named compass course Bolt Head 
bore N^W, and the Start bore NE by E i E, by the same compass ; find 
the ship's position. 

Bolt Head. Start. 

Compass Bearings NJW = N6°W NE by E i E = N62*E 

Dev. same as in (1) 8W to left 8W 

Mag. Bearing NJW = N9W NE by E i E = N59E 

Answer.— Latitude 50^ 9'N. Longitude 8° 41'W 

(8.) With the ship's head as above the Start bore by compass NE by E, 
and after continuing on the same course 18 miles it bore North ; find the 
position of the ship and her distance from the Start. 

Compass Bearings NE by E = NSB'^E and N 0°W 

Dev. same as in (1) 8W to left 8 W 

Mag. Bearings NEJE = N58E NjW = N8W 

Answer.— Latitude 49** 54N. Longitude 8<' 28'W. Dist. from Start, 21 miles. 

ADDITIONAL FOR MASTER. 

(4.) Find the course to steer by compass from Bolt Tail to the West end 
of Guernsey Island (see Question 1) to counteract the eflfect of a current 
which set W by N magnetic, 8 miles per hour, the ship making by log 10 
miles per hour ; also tiie distance the ship would then make good per hour 
towards Guernsey. 

Remarks, — As the scale of the Chart is too smaU to make the figure for this problem 
distiiict, take 5 miles on the longitude scale to represent 1 mile in this question, then by 
drawing the figure 3 miles W by N firom A to B. and then 10 miles from B to 0, we haye 
as foUows : — 

Mag. Gouxse firom B to C SE^S ==8 SS'^E 
Deviation .. .. ' ' 4E to left 

Compass Course SE^S =S 89 E 



Answer. — Distance from A to C 8 miles nearly = distance made good per hour. 

To find Deviation, 

Ship's head. Dev. ^ 

SE S^'E 3 E 

SEbyS 3''E +1 

6 4 

60 — 

8)360 
45 
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EXAMINATION IN CHART. 

Example II. 



(1.) Using Deviation Card No. 1... find the eonrae to tteer by eompass 
from the East Point of Guernsey to Berry Head, by Magnetic Chart. 

Mag. Course N by W = Nll^W N 

Deviation 4W to right. 



Ans.— Compass Course NfW = N 7W y^^ 

Distance 65 miles. — 
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^2.) With the ship's head on the above-named eompass coarse, the West 
Pomt of Ckiemsey bore SSW^W and the Casqaets bore E by 8 by the same 
compass ; find the ship's position. 

West Point. Casqnets. 

Compass Bearings 88WiW =: 82(rW and E by 8 =r 879E 

Dev. same as in (1) 4W to left. 4W 

Mag. Bearing 88WiW ar 824W EfS = 888E 

Answer.— Lat. 49*^ 41'N. Long. 2* 41'W 

(8.) With the ship's head as above the Casqnets bore by compass ENE, 
and after continuing on the same course for 12 miles it bore SE by E ; find 
the position of the ship, and her distance from the Casquets at the time of 
taking the second bearing. 

Casquets. 

Compass Bearings ENE = NeS"^ and 8E by E = 856"^ 
Dev. same as in (1) 4W to left 4W 

Mag. Bearings NEbyE|E = N64E 8E by E f E = 860E 

Answer.— Lat. 49" 45'N. Long. 2^ 45'W. Casquets distant 14 miles. 

ADDITIONAL FOB MA8TER. 

(4.) Find the course to steer by compass from Guernsey to Berry Head 
(see Question 1) to counteract the effect of a current which set E by 8 
magnetic, 2^ miles per hour, the ship making by log 9 miles per hour ; also 
the distance the ship would then make good per hour towards Berry Head. 

Mag. Course from B to C NNWf W = N2rW 
Deviation ... ... lOW to right. 



Compass Course N by W i W = N17W 

Distance from A to C 7} miles nearly = distance 
made good per hour towards Berry Head. 



•Answer. 
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CERTIFICATES OF COMPETENCY 

or 
MASTERS AND MATES OF FOREIGN-GOING STEAMSHIPS. 



Preliminary. 

On and after the 1st day of March, 1881, certificates of competency will beissaed 
subject to the examinations herein-after described, for officers who have served in 
steamships, and who, owing to absence of service in square rigged sailing ships, 
cannot under the existing regulations obtain certificates of competency to act in 
the capacity of masters or mates of square rigged steamships. 

These certificates will entitle the holders to go to sea as masters and mates of 
foreign-going steamships, but will not entitle the holders to go to sea as masters 
or mates of fbreign-going sailing ships. 

The forms of certificates will differ from those at present in use. 

There will be no distinction in respect of '< fore and aft," and << square-rigged" 
steamships. 



Regulations as to Examinations. 

QUALXFIOATIOMS FOB CeBTIFIGATES OF COMPETENCY FOB FOBEION-GOING 

Steamships only. 

Examination in Colours, — ^All candidates for certificates of competency must 
pass the Examination in colours. 

A Second Mate. — ^Mnst be 17 years of age, and must have been four years at 
sea. 

In Navigation. — ^He must write a legible hand, and will be required to give in writ- 
ing definitions of various astronomical and other terms used in navigation. He 
must have a competent knowledge of the first five rules of arithmetic and the use 
of logarithms. He must be able to work a day's work complete, correcting the 
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counes for deviation, leeway, and variation. He vnll be required to find the lati- 
tude by meridian altitude of the sun, and the difference of longitude from a giv^n 
departure by parallel sailing ; also to find the course and distance from one posi- 
tion to another by Mercator's method. He will be required to find the time of 
high water at a given port, to observe and calculate the amplitude of the sun, and 
to find the error of the ship's compass therefrom, and also the deviation, the varia- 
tion being given. He must be able to find the daily rate of the chronometer from 
error observed, and to find the longitude from altitude of the sun by the usual 
methods. He must understand the use of the sextant with its adjustments, and 
be able to observe with it, find the index error by the horizon, and read off and on 
the arc. He must also pass a satisfactory examination in the International Code 
of Signals. 

In Seamanship. — ^He must give satisfactory answers as to the standing and run- 
ning rigging of steamships ; as to bending, unbending, setting, reefing, taking in 
and furling sail ; as to sending masts and yards up and down, &c., &c. ; as to 
seeing everything in readiness and clear for gettbg under way, and as to the pre- 
cautions to be then observed with regard to engines, propeller, &c., ; as to the 
management of a steamship when under canvas ; and as to dunnaging and 
stowing cargo, &c. He must have a thorough knowledge of the rule of the road as 
regards both steamers and sailing vessels, their regulation lights, and fog, and sound 
signals, and be able to describe the signals of distress and the signals to be made 
by ships wanting a pilot, and the liabilities and penalties incurred by the misuse 
of these signals. He must be able to mark and use the lead and log lines. He must 
also understand the construction, use, and action of the sluices, and of the water- 
ballast tanks, engine room telegraph, &c. ; the use and management of the rocket 
apparatus in the event of his vessel being stranded, and other questions of a like 
nature, appertaining to the duties of the second mate of a steamship, which the 
examiner may think necessary to put to him. 

An Only or First Mate. — ^An only mate must be 19 years of age, and must have 
served five years at sea. A first mate must be 19 years of age and must have 
served five years at sea, of which one year must have been as second or only mate 
of a foreign going steamship. 

In Navigation. ^La addition to the qualifications required for a second mate, an 
only, or first mate must be able to find the true bearing of the sun and the error 
of the ship's compass from an observed azimuth of the sun, both from an altitude 
and also from the '* Time Azimuth Tables," and with the variations given com- 
pute the deviation ; to find the latitude from a single altitude of the sun off the 
meridian, and to be able to use and adjust the sextant, and to find the index error 
.by the sun, and also to ascertain the true bearing of the sun and the ship's posi- 
tion by Sumner's method by projection. He must also be conversant with the 
use ofMercator's chart and be able to find, on either a time or Magnetic chart, 
the course to steer and the distance from one given position to another ; and find 
the ship's position on the chart from cross bearings of two objects ; from two bear- 
ings of the same object, the course and distance between the bearings being given ; 
and also the distance of ship from the object at the time of ta&g the second 
bearings. 

In Seamanship. — In addition to the qualifications required for a second mate, a 
more extensive knowledge of seamanship will be required, as to shifting large 
spars, rigging sheers, taking lower masts in and out, how to moor and unmoor 
ship and to keep a clear anchor, to carry out an anchor ; how to manage a steam- 
ship in stormy weather, and how to rig purchases for getting heavy weights, anchors, 
machinery, &o., in and out. He must give satisfactory answers as to the ventila- 
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tion of holds, and the stowage of explosives. He mnst be able to describe the 
e£fects of the screw race upon the rudder ; and the effect produced on the direction 
of the head of the ship by going (ahead) (astern) with a (right) (left) handed screw 
when the rudder is (ported) (starboarded). He must also know how to rig a 
sea anchor, and what means to apply to keep a steamer with machinery disabled 
out of the trough of the sea, and lessen her lee drift. How to turn a steamship 
short round ; how to get cast of deep sea lead in heavy weather, and other ques- 
tions of a like nature appertaining to the duties of the first mate of a steamship, 
which the examiner may think necessary to put to him. 

A Master, — ^Must be 21 years of age, add have been six years at sea, of which 
one year must have been as first mate in a foreign going steamship, and one year 
as second or only mate; or he must have been six and a half years at sea, of which 
two and a half years must have been as second or only mate, during the last 12 
months of which he must have been in possession of a first mate's certificate. 

In Navigation. — ^In addition to the qualifications required for a second and 
first mate, he must be able to compute the latitude from the meridian altitude of 
a star, &c. ; he must be able to find the magnetic bearing from equidistant com- 
pass bearings of any fixed object when at sea, and compute the deviation therefrom. 
He must construct a deviation curve upon a ** Napier's" diagram which will be 
furnished by the examiner, and understand the practical application of the same, 
and give written answers to certain practical questions on the efiect of the ship's 
iron upon the compasses, the method of determining the deviation, and compensa- 
ting same by magnets and soft iron. He will be required to find the course to 
steer by compass in order to counteract the efiect of a given current, and find the 
distance the ship will make good towards a given point in a certain time, and to 
work out practically the correction to apply to soundings taken at a given time 
and place, to compare with the depth marked on the chart. 

Li Seamanship, — ^In addition to the qualifications required of a second and 
first mate, he must be able to construct rafts and jury rudders suitable for a screw 
steamship. He will be examined as to his resources for the preservation of the 
ship's crew in the event of wreck ; as to the management of steamships in heavy 
weather ; as to rescuing the crew of a disabled ship ; as to steps to be taken when 
a ship is on her beam ends ; or if disabled and on a lee shore. How to use steam 
appliances in the event of fire, and the best arrangement for towing vessels under 
different circumstances, placing ship in dry dock, directing repairs, and the mode 
of procedure if putting into port in distress with damage to cargo and ship. He 
must possess a sufficient knowledge of what he is required to do by law, as to entry 
and discharge, and the management of his crew, and as to penalties, and entries 
to be made in the official log, and a knowledge of the measures for preventing 
and checking the outbreak of scurvy on board ship, and the law as to load line 
marks, the entries and reports to be made respecting them. He will be ques- 
tioned as to his knowledge of invoices, charter party, bills of lading, Lloyd's 
agent, and as to the nature of bottomry, also bills of exchange, surveys, averages, 
&C, and such other operations and duties of a like nature, appertaining to the 
management of a steamship, as the examiner may consider it necessary to touch 
upon. 

T. H. FARRER, 
Thomas Giiay, Secretary, 

Assistant Secretary, 
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NOTICE OF ALTERATIONS IN THE EXAMINATIONS 

OF MASTERS AND MATES. 



From the let of Angnst, 1881, Candidates for Second, Only, First Mates*, and 
Masters' Certificates of Competency, will, in addition to the present requirements 
for these grades, be required to pass an examination in the subjects specified 
below. 

In Navigation. 

A Second Mate will be required to find the time of high water at a given port ; 
to observe and calculate the amplitude of the sun, and to find the error of the 
ship's compass therefrom, and also the deviation, the variation being given. Ho 
must also be able to find the daily rate of the chronometer from error observed, 
and to find the longitude by altitude of the sun by the usual methods. 

An Only Mate will be required to find the true bearing of the sun, and 
the error of the ship's compass from an observed azimuth of the sun both from an 
altitude and also from the '* Time Azimuth Tables," and with the variation given 
compute the deviation ; to find the latitude from a single altitude of the sun ofi* 
the meridian, and also to ascertain the true bearing of the sun and the ship's posi- 
tion by Sumner's method by projection. He must also be conversant with the use 
of Mei'cator's chart, and be able to find, on either a trtie or magnetic chart, the 
course to steer, and the distance from one given position to another ; to find the 
ship's position on the chart from cross bearings of two objects ; from two bearings 
of the same object, the course and distance between the bearings being given; and 
also to find the distance of the ship from the object at the time of taking the 
second bearings. 

A First Mate will also be required to find the true bearing of the sun from the 
** Time Azimuth Tables," and with the variation given compute the deviation, 
and also work out the same problems, on either a true or magnetic chart, as are 
required of a candidate for an Only Mate's certificate. (See above.) 

A Master will also be required to find the true bearing of the sun from the 
" Time Azimuth Tables," and with the variation given compute the deviation, and 
work out the same problems, on either a true or magnetic chart, as are required 
from the Only or First Mate. He will also be required to find the course to steer 
by compass in order to counteract the effect of a given current, and to find the 
distance the ship will make good towards a given point in a certain time, and to 
work out practically the correction to apply to soundings taken at a given time 
and place, to compare with the depth marked on the chart. 

In Seamanship. 
Besides the subjects already prescribed in the rules for the ordinary Examina- 
tions, Candidates for Second, Only, First Mates', and Masters' Certificates of Com- 




Steamships. 

T. H. FARRER, 

Thomas Gray, Secretary. 

Assistant Secretary. 



NOTICE TO CANDIDATES. 



1. Candidates are required to appear at the examination room punctu- 
ally at the time appointed. 

2. Candidates are prohibited from bringing into the examination room 
books or paper of any kind whatever. The slightest infringement of this 
regulation will subject the offender to all the penalties of a failure. 

8. In the event of any candidate being detected in defacing, blotting, 
writmg in, or otherwise injuring any book or books belonging to the Board, 
the papers of such candidate will be detained until the book or books so 
defaced be replaced by him. He will not, however, be at liberty to remove 
the damaged book, which will still remain the property of the Board. 

4. In the event of any candidate being discovered copying from another, 
or affording any assistance or giving any information to another, or com- 
municating in any way with another, during the time of examination, he will 
subject himself to a failure and its consequences. 

5. No candidate will be allowed to work out his problems on a slate or 
on waste paper. 

6. No candidate will be permitted to leave the room until he has given 
up the paper on which he is engaged. 

7. Candidates will be allowed to work out the various problems by the 
method and tables they have been accustomed to use. At the expiration of 
the tim§ allowed for the completion of the problems, as laid down in the Bules 
issued by the Board of Trade from time to time, they will, if they have not 
finished, be declared to have failed, unless the Local Marine Board or Exa- 
miner see fit to lengthen the period in any special case. If, however, the 
period is lengthened in any case, the special circumstances of that case and 
the reasons for lengthening the period will be reported to the Board of Trade 
by the Examiners at the time they send in the report on Form Exn. 14. 

8. Candidates will find it more convenient, both here and at sea, to 
correct the declination and other elements from the Nautical Almanac by the 
* 'hourly differences" which have been given in that work in order to facilitate 
such calculations ; they will thereby render themselves independent of any 
proportional or logarithmic table for such purpose. The candidates are re- 
ferred to the ** Explanation" given at the end of the Nautical Almanacs for 
further information on this subject. 

9. The corrections by inspection from tables given in many works on 
navigation will not be allowed (see Tables IX., XI., and XXI. in Norie's 
Epitome, &c.) ; every correction must appear on the papers of the candi- 
dates. 

10. Candidates are expected to bring their answers to all problems with- 
in, or not to exceed, a margin of one mile of POSITION from a correct result, 
with the exception of the ship's position by << Sumner's" method, where a 
margin of 2i miles maybe allowed. 

11. In finding the longitude by chronometer the logarithms used in 
finding the hour angle should be taken out for seconds of arc, also accuracy 
should be observed in computing the hour angles for the projection, by 
" Sumner's" method. 

12. In all other problems the logarithms to the nearest minute will be 
sufficiently correct for all grades, except extra master, from whom a degree 
of precision will be required both in the work and in tiie results, beyond what 
is demanded from the inferior grades. 

THOMAS GRAY, 
Board of Trade, Assistant Secretary. 

Marine Department, 27th September, 188Q. 
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MASTEES AND MATES 



Notice to Examiners and Candidates. 



The following Rules as to the time to be occupied by Candidates in their Examina- 
tions are to be substituted for those at present in force. 



Examinations fob Cebtificates of Competency fob 

FoBEIGN-GOINa STEAMSHIPS. 

Candidates for Second Mate's Certificates of Competency must complete 
the whole of their Examination in Navigation in eight hoursy including the 
time allowed for writing the definitions (Exn. 4^), the paper on the adjust- 
ment of the sextant, and the correction of all errors and oversights ; hut the 
nautical problems on Forms <*Exn. 4" and '< Exn. 5'* must be completed 
within six hours, and without the Candidates leaving the premises during that 
period. 

Candidates for Only and First Mate's Certificates must complete the whole 
of their Examination in Navigation in eleven and a half hours, including the 
time allowed for the papers on the adjustment of the sextant, and the chart, 
and for the correction of all errors and oversights ; but the nautical problems 
on Forms ** Exn. 4,** ** Exn. 5,** and ** Exn. 6** must be completed within 
six hours, and without the Candidates leaving the premises during that period. 

Candidates for Master's Certificates rxmsi complete the whole of their Ex- 
amination in Navigation in fourteen hours, including the time allowed for the 
papers on the sextant, the chart, and the compass de^riation, and for the cor- 
rection of all errors and oversights ; but the problems on Forms ** Exn. 4,'' 
'' Exn. 5," and ** Exn. 6" must be completed within six hours, and without 
the Candidates leaving the premises during that period. 

Candidates after finishing the problems required of the respective grades on 
the first day of Examination, should proceed, until tiie end of that^ay, with 
such subjects as the definitions, sextant, chart, and Question 19 of Form 
"Exn. 7/' 



SUPPLEMENT TO NAVIOATION. 

The Sumner Problem {Exn, 6*) must on no account be given out to any 
of the grades on the first day of the Examination, but should be the commence- 
ment of the Candidate's work on the second day, and on completion of this 
problem the Candidates for Masters' Certificates should proceed with the 
problems on Paper " Exn. 7.*' 

Examinations fob Certificates fob Home Trade 

Passenger Ships. 

On and after the l$t August next some alterations will be made in the 
Examinations for Home Trade Mates' and Masters' Certificates, and the time 
to be allowed Candidates for completing the whole of their arithmetical and 
chart papers must not exceed, in the case of the Mate^i;^ hours, and in that 
of the Master six hours. 

Examinations for the Ordinary FoREiGN-ooiNa 

Certificates. 

On and after the 1st August next Candidates for the Ordinary Foreign- 
going Certificates of Competency will be allowed the same amount of time to 
perform their navigation, &c., as hereinbefore laid down for the respective 
grades for Foreign-going Steamship Certificates. 

Examinations for Certificates of Competency as 
Masters of Pleasure Yachts. 

Candidates for Certificates as Masters of Pleasure Yachts will be allowed 
the same amount of time for completing their Examinations as the Ordinary 
Masters. 



Punctually at the expiration of the prescribed time all the papers should 
be called up, whether completed or not, and if not completed the Candidate 
will be declared to have failed, unless the Local Marine Board or the Exami- 
ners see fit to lengthen the period in any special case ; if however the period 
is lengthened in any case, the special circumstances of that case, and the rea- 
sons for lengthening the period, together with the time allowed, must be re- 
ported to the Board of Trade by the Examiners in the column for ** remarks" 
on the Form "Exn. 14." 

It is anticipated that but few of the Candidates for Certificates of Com- 
petency for any of the foregoing grades will require the whole of the time 
herein allowed for completing their Examination in Navigation ; and ample 
time has been prescribed, so that Candidates may perform their work in a 
careful, clear, and legible manner, and to the entire satisfaction of the 
Examiners. 

THOMAS GRAY, 

Assistant Secretary, 

Marine Department, 

Board of Trade, 

March 1881. 



SUPPLEMENT TO NAVIGATION. 



PRELIMINARY NOTE 

On the Degree of Dependence to he placed on the Results of Nautical 

Computations, 

Baper, in page vii. of the preface to the 1st edition of his '* Navigation/* 
says, '' Very indistinct and erroneous notions prevail among practical persons 
on the sahject of accuracy of computation/' We shall therefore give a few 
instances of the great errors that may arise from slight errors in the question, 
or from taking unsuitable data. 

For example : Multiply 44110 by 225 by common logarithms. Now the log of 
225 to 9 places of decimals is 2-852182518. Most writers on Navigation give 
this to 6 places, as 2*852183, which gives the answer to the preceding question 
as 9924750 ; but one writer gives the log of 225 as 2-852182, which gives 
the answer to the question as 9924727*27 nearly. 

Thus the slight difference of 1 in the 6th decimal place of the log causes a 
difference of 22*98 nearly in the answer. 



Exn.4. 



Port of- 



Botation No. 



EXAMINATION PAPER, No. I. 

TO BE USED BT A CANDIDATE FOB A CEBTIFIGATE OF COMPETENCY AS A 

SECOND MATE. 

This Paper to be used at the above Port this day of 18 



Space for 
Minor Correc- 
tions. 



1. — Multiply 47 by 25 by common logarithms. 

47 log 1-672098 

25 log 1-897940 

1175 log 8-070088 



Tahle XXIV. Add the logs of the multiplicand and multiplier 
together, the sum is the log of the product. 

See Bergen's Nayigation, pages 17 and 19, Articles 15 and 20. 

2. — ^Divide 2868 by 45 by common logarithms. 

2868 log 8-457579 

45 log 1-658218 



68-78 log 1-804866 

Tahle XXIY. Suhtract the log of the divisor from the log of 
the dividend ; the remainder is the log of the quotient. 

See Bergen's NaTigation} page 18, article 18. 
The Candidate should sign bis name in full at the foot of eyery page. 



BUPPLKUENT TO MATIQATIOM. 



PAPER I. 

EXAMINATION FOR SECOND MATE. 



N60°E 
V2fi'Wl 41 W 

D16W| 

N 9 E 

S230E 
L. 3 

B20 E 





NO-TV 




13 W 








HIS W 



S26 W 

T aenr » ii w 

DUE 

N87 W 



S65°E 
V26°Wl «W 
DlTWf 

8107E 



8 WE 
61 W 

V26*W( 

D26W{ S136E 



A Point, Bard Head 

in Lttt. 60° 6'N 

Long. 1 4W 

. besiing b; ComptiBB 

SBO-W 



- (Ship'B Head S23'E 
I DeTiatioQ as per log} 
Dist. 13 miles. 



A cnnent set 
Correct Mognetie 

se'E 



Correct the Counes for Denttion, TKtatioa, and Leewaj, and find 

the Conns utd Distance from the gireD Poiot, and the Latitade 

and IiDDgitade id, by InapeetioD. 





mt. 


N. 


&. 


E. 


W. 


N ^E 


13 


lie 




1-9 




S61E 


35 




12-1 


21-9 




sesE 


26 




8-2 


266 




H 18W 


27 


26-8 






6-1 


N 87W 




20-0 






16-0 


N 78E 








23-9 




N 46E 




21-2 




21 -a 




S81E 


17 




14-6 


8-8 








86-7 


29-9 


103-6 


31-1 






29-9 




21-1 








C6-8 


S3<1 



Long, in I 41 E 



UldUt. 00 34 



61 



TO FIND THE DIFP. LONOITUDB. 
n Table II. and diff- 82-6 in Ut col. gira in diet. mI. 1 



82-4 



TO FIND OODBSE AND DISTANCE. 

The cesrett d«p. fuid diS. M. to 82-4 and 66-8, 

in Table II. are dep. 62-9 and diff. lit. eS-9 vMch 

correcf ond to the coqtm 66° at the bottom of the 

Table, and dietaDoe 100 in the diet, colmnn. 

Hanee we baTe Oonrw N 66°E Diitance 100 milH 



170 
2)336 
6,0)16,7'G 
aifflooB3°47'-6 



SUPPLEMENT TO NAVIGATION. 11 

Remarks. In the first, or departure course, Bard Head bears S 60°W from the 
ship, hence the ship bears N 50**E from Bard Head. 

The Variation and Deviation are both W ; hence their sum is W. 

Draw two lines at right angles to represent the N, S, E and W points of the 
Compass. Conceive yourself at the centre of the Compass, look in the direction 
N 60° E, allow the sum of the W variation and W deviation to the left hand ; thus 
the true course is found to be N* 9° E. 

The second course is S 2d''E, look in that direction and allow the leeway from 
the wind, and proceed as in the example. 

The fourth course is N, and the difference between W var. and E dev. is of the 
same name as the greater, namely W, and must be allowed to the left. 

The sixth and seventh courses are each greater than 90°, take each of them 
from 180° and change their names. 

The eighth course has only to be corrected for variation. 

From a Traverse Table as is done in the example. The first corrected course, 
in the Table, is N 9° E, enter Tablt 11. with 9° at the top of the Tsible, smce 9° 
is less than 45'', and with the distance 12 in the column marked Dist., in the same 
line with 12 there are the numbers 11*9 and 1*9, in the columns marked Lat. 
and Dep. respectively, at the top of the Table. 

As the course is N and E, put the Lat. 11*9 in the Traverse Table in the 
column marked N, and the Dep. 1*9 in the column marked E. 

The next course is S 61° E, as 61° is greater than 45° it is found at the bottom 
of Table II., and opposite the distance 25, the Lat. and Dep. taken from the 
bottom of the Table are 12*1 and 21*9 respectively, put these numbers in the S 
and E columns respectively. Proceed with the other courses and distances in 
the same manner. 

Add the numbers in the N, S, E and W columns together respectively ; take 
the difference between the N and S column, and between the E and W column, 
respectively ; these differences will be the diff. lat. and dep. made good respectively. 

As the diff. lat. and lat. left are both of the same name, add them together their 
sum is the lat. in ; add the lat. in to the lat. left, half their sum is the mid. lat. 
Proceed to find the diff. long, as in the question. 

• 

As the minutes of the mid. lat. are near half a degree, take half the sum of the 
distance found by mid. lats. 60 and 61 for the diff. long. 



^6 Candidate ehonld sign his name in full at the foot of etety page« 
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BUPPLEMENT TO NAYIGATION. 



Space for Minor 
Corrections. 



Var. 

59-24 
6*4 

28696 
85544 

6,0)37,9-186 

6 191 



4.- 



PAPER I. 
EXAMINATION FOR SECOND MATES. 

1877, March 20th, in longitude 96° 12' E, the observed 
meridian altitude of the Sun's Lower Limb was 50° 52' 10" 
bearing North, index error + 1' 20", height of eye 18 feet. 



Required the Latitude. 

d. h. m. 8. 
A.T.S. Mar. 20 

Long.E. — 6 24 48 



Long. 96 12 E 
4 



A.T.G.Mar. 19 17 85 12 



6-4 



6,0)88,4 48 
. 6 24 48 



Dec. 
0° 0' 20"N. 
6 19 S. 


Obs; alt. 
T.E. 

Dip. 

Corr. 

Sem. 


• t It 

50 52 10 N. 
+ 1 20 


5 59 S. 


50 53 80 

— 4 11 Table V. 






50 49 19 

— 42 Table VII. 




50 48 87 

+ 16 5 N.A. 



True alt 51 4 42 
Z.D. 90 



Dec. 



88 55 18 S. 
5 59 S. 



Latitude 89 1 17 South 



5. — ^In latitude 86° 49/ the departure made good was 471 miles. 
Bequired the difference of Longitude by parallel sailing. 



Lat. 86 49 
Dep. 471 

Diff. long. 588*8 



Sec. 0-096608 Table XXV. 
Log 2-678021) 

[.Table XXIV. 

Log 2-769629^ 



REMARKS ON PARALLEL SAILING. 

Add the Log Sec. of the lat., rejecting 10 in its index, and the 
log of the dep. together, the sum is the log of the diff. long. . 

I Explain Meridian Altitude. 

The Candidate should sign his name in foil at the foot of each page. 



SUPPLEMENT TO NAVIGATION. 18 



REMARKS ON THE LATITUDE BY MERIDIAN 

ALTITUDE. 



Maltiply the long, by i, the product is 884 48, divide 884 by 60, the quotient 
is 6 24, annex the 48 to this and the result is 6 24 48, which is the long, in 
time, in hours, minutes and seconds, and because it is E it must be subtracted 
from the given day, the remainder is the A.T.G. 

Put down the hours of the long, in time, divide the minutes by 6, the result is 
the long, in time expressed in hours and decimals of an hour, 6*4 and it is the 
time from the noon of the 20th ; that is, the nearest noon. 

Take from page I. of th^ month in the Nautical Almanac, page 88 in the book, 
the Dec. 0° 0' 20" N at noon of the given day, and the Var. 69-24" for 1 hour at 
that noon, the 20th. 

Multiply the Var. by the long, in time, and divide the product by 60, the result 
is the correction 6' 19" of the Dec. due to the long, in time. 

The Dec. on the 20th is N, and the Sun was further S on the 19th, therefore 
the correction is S. 

' Take the difference 0° 5' 59" between the Dec. and the correction, this difference 
is the Dec. at the time of observation, and it must be marked S, because the S 
correction is greater than the N Dec. at the noon of the 20th. 

Apply the Index order + V 20" to the obs. alt., according to its sign, subtract 
the dip. —4' 11", and corr. — 0' 42" and add the sum + 16' 6", the result is 
the true alt., 51° 4' 42", which subtract from 90% the remainder 38° 55' 18" is 
the zen. dist. S when the obs. alt. is N. 

As the zen. dist. and Dec. are of the same name, add them together, the sum is 
the true alt. 



The Candidate sbonld sign his name in fall at the foot of each page. 



14 



SUPPLEMENT TO NAYIGATION. 



PAPER I. 



EXAMINATION FOR SECOND MATES— (Continued). 



Space for Minor 
Correotions. 



6. — Bequired the Course and Distance from A to B by calcula- 
tion on Mercator*s Principle. 



Lat. of A 49 42 N 
Lat. of B 51 8 N 



Long. 1 16 W 
Long. 1 20 E 



A Lat. 49 42 N 
B Lat. 51 8 N 



Mer. pts. 8447 Long. 1 16 W 
Mer. pts. 8582 Long. 1 20 E 



1 26 
60 



M.D.L. 185 



2 86 
60 



D. Lat. 86 N 



D. Long. 156 E 



D.Long. 156 log + 10 12198125} Table XXIV. 
M.D.L. 136 log 2-180884 ) Subtract Log m.d.l. 



Course 49 8 



Course 49° 8' 
D Lat. 86 

Distance 181*4 



tan. 10-062791 Table XXV. 



sec. 0-184222 Table XXV. 
log. 1-984498) 

Table XXIV. 

log. 2-118720^ 



Course N 49"" 8' E. Distance 181-4 miles. 

Eemarks — Subtract the log of M.D.L. from the log of D. Long, 
the remainder is the tan. of the Course. 

Add the log the D. Lat. to the sec. of the course, less 10 
in its index, the sum is the log of the distance. 



Tbe Candidate should sign bis name in fall at the foot of every page. 



SUPPLSHBNT TO NAVIGATION. 15 



REMARKS ON THE TIDES. 



At page 107 of the Admiralty Tide Table for 1880, Gibraltar is fonnd in 
connection with Brest, the Standard Fort for Beference, and the Constant for 
Gibraltar is 2h. Om. 

Again, at page 42, under June and Brest, and on the line marked with 2, the 
day of the month, the time of the morning tide is given llh. 82m., but a mark 
thus — is given for the Afternoon, which denotes that there is no tide at Brest 
on the Afternoon of the 2nd June, and it is said to be a Blank Tide, 

Proceed, as in the example, to find the time of the Forenoon, or A.M., tide at 
Gibraltar. Then proceed to find the Afternoon, or P.M. tide as follows. The 
tide after the one that has been found is wanted. Take out of the Tide Tables the 
tide after the one that teas icsed to find the Forenoon tide. 

The time of tide the that was used to find the Forenoon tide is June 2d. llh. 82m. 
A.M., and the time of the tide after it is June 8d. Oh. 5m. A.M., and by proceed- 
ing as in the question the time of the Afternoon tide at Gibraltar is found to be 
June 2d. lOh. 5m. P.M. 

When there is a Blank Tide, the following two Ilules are sufficient. — 

Work from the tide that is given ; then, if the A.M. tide required be found, 
work from the next tide in the Tables in order to find the P.M. tide required. 

If the P.M. required be found, work from the previous tide for the A.M. 
required. 



The Candidate should sign his name in fall at the foot of each page. 
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8UPPLBHXNT TO MATIOATION. 



Exn. 5. 



Port of- 



Botaiion No. 



EXAMINATION PAPER, I. 

TO BE USED BY A CANDIDATE FOB A GEBTIFICATE OF COMPETENCY AS 

SECOND MATE. 

This Paper to be used at the above Port this day of . ^18 

N.B» — A Candidate for a Second Mate's Certificate of Competency will be required 
to work the Questions in Paper Exn, 4, in addition to the Questions in 
this Paper. 

Space for !• — 1^^^> "^^^^ 2nd. Find the time of High Water at Gibraltar, 

Minor A.M. and P.M. 

Corrections. d. h. m. d. h. m. 

Stand. Brest June 2 11 32 A.M. 3 6 A.M. 
Const. Gib. — 2 _ 2 



Var. 

59-24 
61 

5624 
85544 

6,0)36,1-064 
6 10 



H.W. Gib. June 2 9 82 A.M. 2 10 5 P.M. 



2.— 1877, March 19th, at 6h. Om. Os. P.M. App. T. Ship in 
latitude 86° 18"N, longitude 179° W, the Sun's Magnetic 
Amplitude was W J N. 
Eequired the True Amplitude, and Error of the Compass ; and 
supposing the Variation to be 12° 80'E, required the Deviation 
of the Compass for that position of the Ship's Head. 

d. h. m. s. o i 

A.T.S. Mar. 19 6 Long 179 W 

Long. W. + 11 56 4 



A.T.G. Mar. 19 17 56 
20 



6,0)71,6 
11 m 



Dec. 
20 N 
6 IS 



6 4 



6-1 



Lat. 86 18 N Sec. 0-098704; 

Dec. 6S Sin. 7-241877 1 Table XXV. 



6 41 S T. amp. W 7 S Sin. 7-885581 
M. amp.W 2 49 N 



Error 
Var. 



2 66 W 
12 80 E 



Fig. for Error 

2V| 



Deviation 16 26 W 




Fig. for Dev. 

W ^ E 



T left of Jlf error W . , « \eft ol F deviation W 

See page 114 Bergen's Navigation. Also, Article 84, page 110. 
Remarks.— The A.T.G. is 19d. 17h. 56m., as the hours are greater than 12, take the A.T.G. 
from 20d. Oh. Om. Os., the remainder is 6h. 4m., which is the time from the nearest noon, teke 
out the'declination for the 20th and correct it as in the question. , ^ ^ ^, -cl rur 

The deviation may be found by conceiving the name of the vanatien to be changed from E to YT 
and it will then be of the same name as the error, add them together and the sum is the deviation W. 
The Candidate should sign his name in full at the foot of every page. 
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EXAMINATION FOR SECOND MATES.— (Continued) 
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Bpftce for Minor 
OotreotionB. 

Daily Bate. 
Mar. 10 3 15 8 
Mar. 18 2 27 S 

8 8)48 

Gaining daily 6 

See page 127 Bergenia 
NaTigation. 



Var. 
706 
11-2 

1412 
7766 

6,0)7,9072 

1 190 



C086C. 



66 40 


0037055 
— 50 


66 40 55^ 


0-037005 




Diff. 91 
56 





455 
455 

5005 


68 36 


Cos. 

9-562146 
.— 183 


68 36 84 


9-661963 


Di 


ff. 537 
34 



2148 
1611 





182-58 


O / M 

28 16 


Sin. 

9-676390 
+ 82 


28 16 21^ 


9-675472 


Difl 


*. 391 
21 

391 

782 



82,11 



8.— 1877, June 15th, A.M., at Ship in latitude 80* 12' N, 
The observed altitude of the Sun's L.L. was 40*" 9' 4t5" 
height of eye 19 feet, time by a Chronometer June 14d. 
llh. 17m. 5s. which was 8m. 15s. slow for mean noon 
at Greenwich on March 10th, and on March 18th was 
2m. 27s. slow. 



Required the longitude by Chronometer. 



d. h. m. 0. 
T. chron. June 14 11 17 5 



Blow 

Gained 
M.T.G. Jane 



2 27 



14 11 19 32 
— 8 51 

14 11 10 41 



d. 
Mar. 31 
Mar. 18 

Mar. 13 
Apl. 30 
May 31 h. 
Jane 14 11 



11-2 



88 11 



h. 

11 

*04 

88*44 
6 

6,0)53,0-64 

8 60-6 



Dee, 



o 

23 

+ 



17 46 N 
1 19 



23 19 
90 



6 N 




Eq, T. 
m. B. 
— 0-68 
+ 6-92 

+0 6-34 



P.D. 66 40 55 



Obs. alt. 40 
Dip. — 



9 45 
4 17 



Alt. 40 20 13 

65 



Lat.80 12 
P.D. 66 40 



Var. 
0-629 
11-2 

1068 
6819 

5-9248 



see. 0-063348 
cosec. 0-037006 



40 



Corr. 



Sem. 



6 
1 



28 
2 



40 

+ 



4 26 
16 47 



TraeAlt.40 20 13 



2)137 13 8 

68 36 34 

28 16 21 

h. m. 0. 

H.A. 20 17 31 

Eq. T. + 5 
d - 



cos. 
sin. 



log. 



M.T.S. Jane 14 20 17 36 
M.T.G. Jane 14 11 10 41 



9-561963 
9-675472 



9-337788 
97 

— 8 

19=8 



9 
60 



6 56 
120 



4)646 176 180 

Longitade !%&" 43' 46'' East. 

Remarhs on the Correction for the hours of the elapsed time, 

^ = '0416 = 1 hoar expressed as the decimal of a day. 

By Maltiplying the hoars of the elapsed time by * 04, or by -042 if the elapsed 
time be great, or the rate high, they will be expressed as the decimal of a 

day without material error. 

Remarks on the change of sign in the Equation of Time. 

The M.T.G. is between the 14th and 15th Jane, on page 1 of the month 
in the N.A. the sign for the Eqnation of Time on the 14th is — , bat 
for the 16th it iB+. Mark the Eq. T. on the 14th — , and the cor- 
rection + , take their difference and mark it + , the same as the sign 
of the greater, as in the question. 



The Candidate shonld sign his name in full at the foot of eyery page. 
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SUPPLBMXNI TO HAYIOATION. 



Exn. 6. 



PAPER I. 



Port of 



EXAMINATION PAPER I. 




TO BE USED BY A CANDIDATE FOB A OEBTIFIOATE OF COMPETENCY AS AN 



Space for Minor 
Corrections. 



Var. 
5*65 
6-6 

2825 
2825 

81-076 



Alt. 8 80 46 

Lat. 44 2 

P.D. 113 21 30 



2)165 54 16 

Hf.Sam82 57 8 
Di£f. 30 24 22 



22 41 50 
S 



T.Az.S 45 23 40W 



T.Az.S 45 24 W 
M.Az.S 67 30 W 



Err. 
Var. 



22 6 
30 16 



Dey. 8 9 



W 
W 

E 



ONLY MATE. 

1. — 1877, December 26th, mean time at ship 3h. 21m. P.M. in latitude 
44* 2' N, longitude SV 87'W, the Sun's bearing by Compass WSW 
altitude L.L. 8° 24' 60", height of the eye 19 feet. 

Required the True Azimuth, and Error of the Compass ; and supposing 
the variation to be 30** 15' W, required the denation of the Compass 
for that position of the Ship's head, both by the Sun's altitude and 
by the Time Azimuth Tables. 

d. h. m. s. o / 

M.T.S.Decem. 26 3 21 Long 31 87 W 

Long + 2 6 28 4 



M.T.G. Dec. 26 5 27 28 



5'5 



6,0)12,6 28 
2 6 28 



Dec. 



o 

23 


22 


IS 
81 


Obs. alt. 8 24 
Dip. — 4 


50 
17 


23 
90 


21 



30 S 



8 20 
Corr. — 6 


33 
6 



P.D. 113 21 30 



8 14 28 
Sem. + 16 18 



8 30 46 



By the Altitude 
sec. 0004816 
sec. 0143310 



By the Azimuth Tables. 

M.T.S. 3 ' 21 P.M. -67 1-2 

Eq. T. — 1 7 6 



A.T.S. 3 20 P.M. 1 3 



7-2 



Cos. 9*088970 
Cos. 9-935766 



A.T.S. 3h. 20m. P.M., lat. 44''N and Dec. 23'S 
give TrueAz. N 134° 28' W 

180 



2)19-172862 

Sin. 9-686431 
179 

503)25200(50 
2515 

60 



or True Az. S 
Mag. Az. S 


46 
67 


32 W 
30 W 


Err. 
Var. 


21 
30 


68 W 
15 W 


Deviation 


8 


17 East. 



The Candidate should sign his name in full at the foot of every page. 
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Remarks, — The Board of Trade only require the logs of the arcs in this 
question to be taken ont the nearest zninnte, therefore take the seo. of &" 81' for 
that of 8° 80' 46", and so on. Bat as the half azimnth is multiplied by 2, and 
this sometimes causes an error of more than 1 minute of arc, it will therefore be 
advisable to find the seconds of the half azimuth ; as is done in the question. 



Figure for error 



W- 

M 
T 




V eN 



'E 



\\ 




-E 



Is 

T to left of M 
error W 



e right of v 
deviation E 



See page 148 Bergen's Navigation. 

The deviation may be found by conceiving the name of the variation to be 
changed from IF to E^ it is then of different name to the error, take the difference 
for the deviation, and name it E^ the same as the greater. 

By the Azimuth Tables.— The M.T.S. is 8h. 21m. P.M., reduce this to A.T.S. 
as follows ; the equation of time on page 11. of the month, on the 26th of December 
is 67s., the var. at page I. is 1-2 which multiplied by the hour of the M.T.G. 
gives 1*2 X 5 = 6s*0., 6s. added to 67s. is equal to Im. 8s.; which accord- 
ing to the precept at the top of the page, is the correction to be subtracted from 
the equation of time to reduce the M.T.S. to A.T.S. Enter Burdwood's Azimuth 
Tables at page 44, and proceed as in the question. 



Th« Oi^ndidftto Bboiild BigQ bis naxnt in fall at the foot of e?ery page. 
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SUWLSIOBNT TO NAVZaATXON. 



PAPER I. 

EXAMINATION FOR ONLY MATE— Continued. 



Space for Minor 
OorreotioiiB. 



Var. 
59*24 
10-9 

53316 
59240 

6,0)646-716 

10 45-7 



m. 8. Rising. 



23 30\ 
4 



2-72036 
+ 260 



23 34 r 2-72296 



2.— 1877, March 20th A.M., at Ship lat. by account 84** 17' 
N, long. ISd^'E, the observed altitude of the Sun's L.L. 
South of the observer was 64" 69' I.E.,— 8' 40", height 
of eye 18 feet. Time by watch March 19d. 22h. 18m., 
which had been found to be slow of apparent time at Ship 
Ih. 20m. 18s. The difference of Longitude made to the 
West was 28' after the error on Apparent time at Ship 
was determined. 

Required the latitude by the Reduction to the Meridian. 



T. watch Mar. 
Slow. 


d. h. m. s. 
19 22 18 
+ 1 20 18 


D.L. 28'W 
4 

6,0)11,2 

1 52 

h. m. B. 


Long 158' O'E 

4 


Diff. long. 


19 23 38 18 
1 52 


6,0)63,2 
10 32 


A.T.S. Mar. 
LongE. 


19 23 36 26 
— 10 32 


. 



A.T.O. Mar. 



24 

19 13 4 26 A.T.S. 23 36 26 

20 

T. fr. noon 23 34' 



10 55 34 



10- 9 



O / M 

20N 
10 46S 

10 26 S 



ObB. alt. 64 59 S 
I. E. — 8 40 



Dip. 


54 55 20 
— 4 11 


Oorr. 


54 51 9 
— 36 


Sem. 


64 50 33 
+ 16 6 



True alt. 55 6 88 S 



m. s. 
T. from noon 23 34 
Lat. ace. 34« 17'N 
Dec. 10 S 



Tme alt. 55 7 S 



rising 2-72296 
COB. 9-917118 
COS. 9-999998 
const. 1. 



Nat. number 4366 log. 8*640076 
Nat. sin. 820318 



M.Z.D. 84 27 N 
Dec. 10 S 



Nat. cos. 824684 



Latitade 34 17 North. 



Beynarks,- 



-The cosines must be taken out of the Table to 6 places of figures, and 
the constant number 1 added, as in the question. 
See Article 103, pages 156 and 157 Bergen's Navigation. 

The Candidate ahonld sign bis name in frill at tbe foot of eyex^ pag« 
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Exn. 7. 

(Late E.F. 4.) 



Port qf_ 




EXAMINATION PAPER I. 

TO BS USED BT A CANDIDATE FOB A CEBTI7ICATE OF OOHPSTSMOY AS A 

MASTER ORDINARY. 



To he ussd at the above PoH this 



day o/^ 



18 



N.B. — A Candidate for an Ordinary Master's Certificate of Competency will 
he required to work the Questions in Papers Exn, 4, Earn. 5, and Exn. 6, 
in addition to the Questions in this Paper. 



Space for Minor 
Correctionfl. 



1. — 1877, Augnst 29ih. The observed Meridian Altitude of the 
Star a Coronae (Alphacca) bearing South was 6T IS' 20", 
height of the eye 21 feet. 

Required the Latitude. 

Obs. Alt. 57 18 20 S 

Dip. — 4 81 Table V. 



Bef. 



67 18 49 

— 88 Table IV. 



True Alt. 67 18 11 
90 



Zen. dist. 82 46 49 N 
Naut. Alman. Dec. 27 7 46 N page 862 



Latitude 69 64 84 North 



Bemarks. — It is convenient to look for the right Ascension of the Star in the 
Table of the << Mean Places of Stars '' pages 298 to 296 Nautical Almanac, and 
then follow the E.A. at the top of the Table for the '< Apparent Places of Stars," 
pages 818 to 869. 

The Candidate should ngn his ntime in foil at the foet of eveiy page. 



BmnXUEKT TO HAVIOATIOH. 



EXAMINATION PAPER, NO. I. 

FOE SECOND MATE. 

1. Multiply 887 by 281, by common logarithmH, 

2. Divide 6-782 by 2-154, by commoD logaritbmB. 
8. 



Hrs 


Conriw. 


E»>. 


i«h»' Wind. ' ^*^ 


Dorin- 
UOD. 


Bmutto, 4«. 


1 
2 
3 
4 


S. i2° W. 






W.N.W. 


ir 


9"W, 


A point in Lit. 3i' 2V B., 
LODB. 116° 6- E. 

Dial. ISiuilsi. 

(Ship's bud 8, iy W., 
DeWttion m per log.) 

Varistion 7° W. 

as miles from tbe time 
tlie deputnre kbs token to 
the end of the da;. 


5 
6 

7 
S 


6.2!PW. 






Wert. 


10° 


S'W. 


9 
10 
11 
12 


8. 3*' B. 






8.W. 


9- 


ITE 


1 
3 
S 

i 


8. S0° E. 






B.B.W. i W. 


7° 


irE. 


B 
6 
7 

8 


H. M- W. 






8.8.W. 


G" 


32'W. 


9 

10 
11 
12 


S. iT W. 




S 


W.S.W. 


6= 


23=W. 



Correct the Conree^ for Deviation, Variation, and Leeway, and find the Conree 
and Distance from the given Point, and the Latitade and Longitude in by inspection. 

4. 1884, January 8rd. In Longitude 25° 50' W. The observed meridian 
altitude of the Sun's Lower Limb vaa 62° 18' 10", bearing South, indei error + 
1' 10", height of eye 14 feet. 
Required tbe Latitude ? 

6. In Latitade 62" 48', tbe Departure made good was 79 miles. 
Required the Difiierenee of Longitude by parallel sailing ? 

6. Bequired the eooise and distance from A to B, by calcnlAtion on Meroatot's 
prinoiple ? 



Lat. of A 60 66 N. 

Lat. ofB 40 UN. 



Long... 
Long... 



. ^8£. 
.2 7W. 



The Guidid*t« BhoQld ilgn hia name In tiill at the foot of erei; page. 



SUPPLEMENT TO MAVIOATIOM. 28 

7. 1880, July 1st. Find the time of High Water, at Fowey A.M. and P.M. 



8 
42^ 



. 1884, January 2nd. At 7h. 85m. A.M., Appt. Time at Ship, in latitude 
0' N., Longitude 17° 1' W. The Sun's Magnetic Amplitude was S.S.E. 

Required Amplitude and Error of the Compass ; and supposing the Yaria* 
tion to be 23° 50' W. ? 

Required the Deviation of the Compass for that position of the Ship's 
head ? 

9. 1884, January 2nd P.M. at Ship, in Latitude 42° 16' S. The observed 
altitude of the Sun's L.L. was 41"* 43', I.E. + 2' 20", height of eye 16 feet. 
Time by a chronometer 2d. 5h. 10m. 16s., which was slow for mean noon at 
Greenwich Im. 15s. on December 18th, 1883, and on December 26th was Im. 2s. 
slow for mean noon at Greenwich. 

Required the Longitude by Chronometer ? 

ADDITIONAL FOR ONLY AND FIRST MATE. 

10. 1884, February 8th. At 8h. 55m. 17s. A.M., Mean Time at Ship, in 
latitude 86° 12' S., longitude 9° 46'E. The Sun's bearing by Compass was E.iN. 
the altitude of its L.L. 40° 54', height of the eye 18 feet. 

Required the True Azimuth and Error of the Compass ; and supposing the 
Yariation to be 27° 80' W. Required the Deviation of the Compass for that 
position of the Ship's head ; both from the altitude, and also from the Azimuth 
Tables. ? 

11. 1884, February 8th, A.M. at iShip, in lat. by account 15° 6' N., long. 
18° 22' W. The observed altitude of the Sun's L.L. South of the observer was 
59° 4' 20" I.E.— 0' 20", height of eye 17 feet. Time by watch 7d. 28h. 86m. 14s., 
which had been found to be Im. 24s. fast of apparent time at Ship. 

The difference of longitude made to the East was 9 miles after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by Reduction to the Meridian ? 

ADDITIONAL FOR MASTER. 

12. 1884, January 11th. The observed Meridian Altitude of the Star y Pegasi 
(Algenib) was 42° 17' bearing South, height of the eye 14 feet. 

Required the Latitude ? 



The Candidate should sign his name in foil at the foot of eveiy page. 



SUPPLEUENT 1 



KATIOATIOX. 



EXAMINATION PAPER, NO. II. 

FOE SECOND MATE. 



1. Multiply 41-68 by 20S-7, b; common logarithms. 

2. Divide -7006 by '0247 by eommon logarithms, 
8. 



Hn. 


c™.™. ;k..». 


«.. 


W1.U. !i* 


tion. 


KfDiwk., Ad. 


1 
2 
8 


S.E. 1 E. 




1 
a 

3 
4 


8.8.W. 


11 


15°E. 


A point. 

inLttt. 50''24'N., Long 

179" 15' W. bearing bj 

Compass X.E. bj N. 

Dist. 17 nule». 

(Sbip-B head S.E. { E., 
Delation M per log.) 

Ysmtioi. 14= E. 

A onnent 1 

setcorrBotf S.3.E. J E. 
magnslio. ) 

34 milM ton, the tims the 
cjidoflbeday. ' 


e 



7 
8 


H.6.E. 




i 

Z 
5 


Boath, 


li 


IB'E. 


9 
10 
11 
13 


E. (S. 


I 


4 

6 

e 


B.8.E. 


3i 


20"E. 


3 
8 

4 


E. bj N. 




1 

2 

7 


T 

3 
3 


B.E. bj a. 


2) 


20° E. 


e 

B 

7 
S 


W.8.W. 




B. bj E. 




16° W 


9 

10 
11 
12 


W.S.W. 


s 


4 

6 

4 


B.W. 




24' W 



Correct the CooiBes for Deviation, VariatioD, and Leeway, and find the Oonre* 
and Distance from the given Foint, and the Latitade and Longitnde in, by 
Inspection. 

4. 1884, Febmary 9tb, in Longitada 110° 29' G. The observed Meridian 
Altitude of the Son's Lower Limb was 61° 14' 80" bearing North, index error 
— 1' 20", height of the eye 18 feet. 

Beqoiced the Latitade ? 

fi. In Utitnde 18" 18', the Departure made good was 271 miles. 
Required the difference of Longitade by parallel sailing ? 

Tha Candidate ifaonld sign bit name in (aU at Uw foot <Awn page- 
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6. Required the coarse and distance from A to B by oaloolation on Mercator'i 
principle ? 

ALat 66 7N. Long 1 SOW. 

BLat 67 44 N. Long 10 88 E. 

7. 1880, July 2nd. Find the Time of High Water at Bayonne, A.M. 
and P.M. 

8. 1884, February 8th. At 7h. 61m. P.M., Appt. T. Ship, in latitude 61' 16/ S., 
longitude 80° E. The Sun's Magnetic Amplitude was W. 7** 80' S. 

Required True Amplitude and Error of the Compass ; and supposing the 
Variation to be 46'' 18' W. Required the Deviation of the Compass for that 
position of the Ship's head ? 

9. 1884, February 8th A.M. at Ship, in latitude 86° 12' S. The observed 
Altitude of the Sun's L.L. was 40° 64' 0", height of eye 18 feet. Time by 
Chronometer 7d. 20h. 16m. 12s., which was 2m. 24s. fast for mean noon at 
Greenwich, October 20th, 1888, and on December 16th, 1888, was Im. 10s. fast 
for mean noon at Greenwich ? 

Required the Longitude by Chronometer ? 

ADDITIONAL FOR ONLY AND FIRST MATE. 

10. 1884, January 2nd. At 8h. 87m. 48s. P.M., Mean Time at Ship, in 
latitude 42° 16' S., longitude 28° 21' W. The Sun's bearing by Compass was 
W.N.W., the altitude of its L.L. 41° 48', I.E. + 2' 20", height of the eye 16 feet 

Required the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 6° 80' W. Required the Deviation of the Compass for that 
position of the Ship's head ? Both from the Altitude and also from the Azimuth 
Tables. 

11. 1884, January 2nd, P.M. at Ship, in lat. by account 7° 28' N., long. 
12° 2' W. The observed Altitude of the Sun's L.L. South of the observer was 
69° 18' 40", height of eye 22 feet. Time by watch Id. 28h. 28m. 42s., which 
had been found to be 60m. 40s. slow of Apparent Time at Ship. 

The difference of Longitude made to the West was 80 miles after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by Reduction to the Meridian. 

ADDITIONAL FOR MASTER. 

12. 1884, February 20th. The observed Meridian Altitude of the Star » 
Eridani (Achemer) was 82° 16' 10", bearing South, I.E. + 2' 40", height of the 
eye 22 feet. 

Required the Latitude ? 

The Candidate should sign his name in fall at the foot of eveiy page. 



SUPPLE UBNT 1 



EXAMINATION PAPER, NO. III. 
FOR SECOND MATE. 

Unltiply 84000 by 82000, by common logarithms. 
Divide 8742 by 27, by common logarithmB. 



'l 


KDt> 


lOlhs 


WUifliL 


«°" 


D-p^ 




Ij S.«=E. 
3 






N. 67° E. 


2° 


18° W 


A point, Flambro' Head, 
■m Lat. 54° 7' N., LoDg. 
B° S' W., beariQ^B bj Com- 

Diet. 17 miles. 

(Sbip'a bead S. 46° E., 
DcTiationasperlog.) 

Variatiou 30° W. 

Tide GBtimated to get 
coirect magnctia N. 84° 

Diat. 3 mUes tbe last 
24 liours. 


5 S. 60° E. 

6 

1 i 

8 






N.6a°E. 


8° 


18° W 


»\ 8. 35° B. 
10 1 
11 
13 1 






H.87'E. 


5° 


12° W 


1 
9 
8 

4 


N. 67° E. 






S. i8° E. 


r 


1B° 17 


e 

6 

7 
8 


N. a8°E. 






S. 63° E, 


11° 


8°W 


9 i N. 18° W. 
10 1 

13 1 






N. 48° E. 


13' 


2° E 



Coirect the Conrsra for Deviation, Variation, and Leeway, and find the ConiM 
and Distance from the given Point, and the Latitude and Longitude, by Inepection, 

4. 1884, March 20th. Id Longitude 148° 0' K. The observed Meridian 
Altitude of the Sun's Lower Limb was Sl° 14' 20" bearing Bouth, index error 
~ 2' 10", height of eye 10 feet. 

Beqaired the Latitude ? 

5, In latitnde 54° 17', the Departure made good was 142 milea. 
Beqnired the Difference of Longitude by parallel sailing ? 



Ths Caudidats Bhonld aigo hii name in fall at Ibe foot of aret; paga. 
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6 Required the coarse and distance from A to B, by calculation on Hercator's 
principle ? 

ALat 60 »6N. Long 2 8 W. 

BLat ..49 42 N Long 1 16 W. 

7. 1880, July 8th. Find the Time of High Water -at Selsea Bill, A.M. and 
P.M. 

8. 1884, March 20th. At 6h. 6m. A.M., Appt. T. Ship, in latitude 82° 16' N. 
longitude 26° 42' E. The Sun's Magnetic Amplitude was N 7} E. 

Required True Amplitude and Error of the Compass ; and supposing the 
Variation to be 10° 40' W. Required the Deviation of the Compass for that 
position of the Ship's head ? 

9. 1884, March 19th, P.M. at Ship, in latitude 82° 4' N. The observed 
altitude of the Sun's L.L. was 26° 16' 40", height of eye 19 feet. Time by a 
chronometer 19d. 16h. 40m. 6s., which was Om. 8s. slow for mean noon at 
Greenwich on December 24th, 1888, and on January 6th, 1884, was Om. 16s. 
fast for mean noon at Greenwich. 

Required the Longitude by Chronometer ? 

ADDITIONAL FOR ONLY AND FIRST MATE. 

10. 1884, December 24th. At 8h. 84m. 29s. A.M., Mean Time at Ship in 
latitude 88° 14' S., longitude 80° 60' E. The Sun's bearing by Compass was 
E. by S. i S., altitude of its L.L. 48° 66', height of the eye 28 feet. 

Required the True Azimuth and Error of the Compass, and supposing the 
Variation to be 20° 10' W. Required the Deviation of the Compass for that 
position of the Ship's head ? Both by the Altitude, and also by the Time Azimuth 
Tables. 

11. 1884, December 28rd, A.M. at Ship, lat. by account 68° 49' S., longitude 
48° 62' W. The observed altitude of the Sun's L.L. North of the observer was 
68° 68', index error + 1' 20", height of eye 23 feet. Time by watch 22d. 23h. 
87m. 48s., which had been found to be 8m. 42s. fast of apparent time at Ship. 

The difference of longitude made to the West was 24 miles after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by the Reduction to the Meridian ? 

ADDITIONAL FOR MASTER. 

12. 1884, Maixh 9th. The observed Meridian Altitude of the Star a Tanri 
(Aldebaran) bearing North was 62° 10' 40", height of the eye 20 feet. 

Required the Latitude ? 



The Candidate shonld sign bis name in foil at the foot of eveiy page 



18 SOTFLEKENT TO KAyiOATIOlt. 

EXAMINATION PAPER, NO. IV. 
FOR SECOND MATE. 

1. Holtiply 4*721 by 9660, by common logmthms. 

2. Divide 6781 by 286, by common logitrithma. 



When the Bhip cbangeg her longitude from E. to W., or from W. toE., so that 
the longitude exceeds 180°, as in the following esereiBe, take the longitude Erom 
860°, change the name of the remainder and it is the longitude in. 



ttrm. 


Con«... 


Snt. 


IOth= 


nioda. 


*v. 


tion. 




1 

a 

8 

i 

6 


B. 73° E. 


10 
11 
11 
11 
11 


i 


B. J E. 


B- 


19° E 


iD LBt. ^47°' 44- a. 
Long. 179 7 E. 

bearing bj Comp»BB, N17°W 

Diet. 31 miles. 

(Ship'B liGid 8. 70' E. 
VMi»tionl4°E. 

A onmint net, ( ir =4™ 
correctmagnetic./"-"* "' 

23UileBfiomlbetimethe 
departure nna taken to the 
endDfthedBj. 


6 

7 
6 


10 


B. 87° B. 


la 

12 

la 
19 
13 




1 

9 
B 

i 


S. 1 E. 


6' 


30° B. 


\l 

1 
2 


B. 67" E. 


13 
13 
18 
14 
U 


4 

I 

S 


8. B. W. 


8° 


1S"E. 


t 

G 
7 
8 


N.B8°E. 


IS 
Ifl 
IB 

13 
18 


6 
« 
S 
7 

6 


North. 


1° 


IB'B. 


9 
10 


B. iS- E. 


la 

]3 


s 


B. W. by B. 


8° 


15° E. 


11 
12 


N. 11=E. 


3 
3 


6 


E, N. E. 


65= 1 2= E. 



Correct the Conmes for Deriation, Variation and Leeway, and find the Conrtse 
and Distance from the given Point, and the Latitude and Longitude in, by 
Inspection. 

4. 1884, April 14th. In Longitude 91° 42' E. The observed meridian 
Altitude of Uie Bun's Lower Limb wm 89° 67' 20" bearing Bonth, index error 
— 2' 40", height of the eye 17 feet. 

Beqnired the Latitude ? 



The Candidate ihonld rign bis ntm* in hll a Ithe foot of ereiy page. 
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5. In latitade TB"" 14', the Departure made good was 149 miles. 
Beqoired the Difference of Longitude by parallel sailing ? 

6. Required the coarse and distance from A to B by calculation on Meroator's 
principle ? 

Lat. ofA 60 26 N. Long 2 58 W. 

Lat. ofB 71 ION. Long 26 46 E. 

7. 1880, July 1st. Find the time of High Water at Falmouth, A.M. and P.M. 

8. ' 1884, April 16th. At 7h. 11m. P.M., Appt. T. Ship, in latitude 69° 12' N., 
longitude 178° 20' E. The Sun's Magnetic Amplitude was N 6} W. 

Bequired True Amplitude and Error of the Compass, and supposing the 
Variation to be 14° 25' E. Bequired the Deviation of the Compass for that 
position of the Ship's head. 

9. 1884, April 14th, P.M. at Ship, in latitude 48° 14' N. The observed 
altitude of the Sun's L.L. was 85° 35' 10", index error — Im. 80s., height of eye 
17 feet. Time by a chronometer 14d. llh. 82m, 15s., which was 2m. 15s. fast 
for mean noon at Greenwich on March 6th, and on March 26th was 8m. 51s. fast 
for mean noon at Greenwich. 

Bequired the Longitude by Chronometer ? 

ADDITIONAL FOB ONLY AND FIBST MATE. 

10. 1884, November 28th. At Bh. 24m. 4s. P.M., Mean Time at Ship, in 
latitude 42° 17' N., longitude 81° 29' W. The Sun's bearing by Compass was 
S.W. i W., altitude of its L.L. 8° 59', I. E. + 4' 10", height of the eye 19 feet. 

Bequired the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 11° ^0' W. Bequired the Deviation of the Compass for tha 
position of the Ship's head. Both by the Sun's Altitude and by the Time 
Azimuth Tables ? 

11. 1884, November 29th, A.M. at Ship, lat. by account 54° 35' S., long. 86° 
W. The observed altitude of the Sun's L.L. North of the observer was 56** 10', 
height of eye 17 feet. Time by watch 29d. Oh. 6m., which had been found to be 
42m. 28s. fast of Apparent Time at Ship. 

The difference of longitude made to the East was 14 miles, after the error on 
Apparent Time at Ship was determined. 

Bequired the Latitude by Beduction to the Meridian ? 

ADDITIONAL FOB MASTEB. 

12. 1884, April 21st. The observed Meridian Altitude of the Star a Aurigas 
(Capella) bearing North was 29° 16' 45", index error — 2' 15", height of the 
eye 18 feet. 

Bequired the Latitude ? 

The Candidate eboald eiga his name in fall at the foot of evexy page. 



BCPFLXMENT TO MATIOATION. 



EXAMINATION PAPER, NO. V. 
FOR SECOND MATE. 

1. Multiply 846-1 by 27-64, by common logarithms, 

a. Divide -OSil by '672, by common logarithms. 

Note. Solve this question by both commOQ and negative indices. 



B7B. 


c™. 


Kati. 
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w»a>. 1^- 


^^ 


RXBUkl, b. 




N, 23° E. 


6 
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E. j. 
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(Sliip-B head N. 23' E. 
Devistion an per log.) 
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Ifi'E, 
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A Cnrreut net, ] 
correct magoetio. JN.«°E 
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7 


4 


N.E. ' 17' 
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IG mika fcom the time the 
departore waa taken to the 
end Dt the day. 


10 
11 
13 


B. is- E. 


7 1 2 


E.N.E, Bo" 


B-'W 



Correot the Courses for Deviation, Variation, and Leeway, and find the Coorse 
and Distance &om the given Point, and find the Latitude and Longitude in, by 
Inspection. , 

i. 1884, May 21si. In Loiif;itnde 17S° 44' E. The observed meridian 
altitude of the Sun's Lower Limb was 54° 18' 20", bearing South, index error 0, 
height of eye 22 feet. 

Required the Latitude ? 

In Latitude 84° 49' the Departure made good was 89 miles. 
Required the Difference of Longitude by parallel Sailing f 
The Oandidito shonld Bigu his name in Ml at the foot of every page. 



SUPPLEMENT TO NAViaATION. 8 

6. Bequired tho Coarse and Distance from A to B by Calculation on Mereator's 
principle. 

A Lat 42 16 N. Long 8 40 W. 

B Lat 88 64 N. Long 71 89 W- 

7. 1880, Jaly 2nd. Find the time of High Water at Arcachon, A.M. and 
P.M. 

8. 1884, May 20th. At 7h. 24m. A.M., Appt. T. Ship, in latitude 46"^ 14' 
S., longitude 126"* 16' W. The Sun's observed Amplitude was N E, by E. 

Bequired the True AmplAude and Error of the Compass ; and supposing 
the Variation to be 12'' 46' E. Bequired the Deviation of the Compass for that 
position of the Ship's head ? 

9. 1884, May 20th P.M. at Ship, in latitude 2V 4' S. The observed Al- 
titude of the Sun's L.L. was 24" 12', height of eye 17 feet. Time by a chrono- 
meter 20d. 6h. 10m. IBs., which was 2m. 14s. fast of Greenwich mean noon on 
January 26th, and on April 16th, was Im. 22s. slow for mean noon at Greenwich? 

Bequired the Longitude by Chi*onometer ? 

ADDITIONAL FOB ONLY AND FIBST MATE. 

10. 1884, October 27th. At 8h. 6m. 6s. A.M., Mean Time at Ship, in la- 
titude 33° 17' S, Longitude 66° 86' E. The Sun's bearing was E. by S. i S. 
the altitude of its L.L. 86° 13', Height of the Eye 16 feet. 

Bequired the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 24° 20' W. Bequired the Deviation of the Compass for that 
position of the Ship's head. 

11. 1884, October 26th, A.M. at Ship, lat by account 29° 35' N. Long 24° 
16' W. The observed altitude of the Sun's L.L. near the meridian was 47° 60' 
bearing S. I.E. + 1' 40", Height of the eye 19 feet. Time by watch 26d. Ih. 
68m, which had been found to be 2h. fast on apparent time at Ship. The differ- 
ence of longitude made to the West was 6 miles, after the Error on Apparent 
Time at Ship was determined. 

Bequired the Latitude by Beduction to the Meridian ? 

ADDITIONAL FOB MASTEB. 

12. 1884, May 18th. The observed Meridian Altitude of the Star p Orionis 
(Bigol) bearing South was 64° 27' 10". Height of the eye 19 feet, Bequired the 
Latitude ? 



The Candidate Bhoald lign his name in foil at the foot of every page. 



nl SCPPLKIfBHT TO MATia&TtOM. 

EXAMINATION PAPER. NO. VI. 
FOB SECOND MATE. 

1. MolUply -006484 by -000721, by common logarithms. 
S. Divide 94-72 by -1214, by common logarithms. 



Solve the two preceding qnestions by both common and negative indices t 
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Correct the CouiEes for Deviation, Yariation, and Leeway, fmd find the Conrse 
and Distance from the given Point, and the Latitude and Longitude in by 
Inspection. 

4. 1864, June 14th. In Longitude 176° 29' E. The observed meridian 
altitude of the Snn's Lower Limb was 89° 56' 80", bearmg North, index error 0, 
height of the eye 16 feet. 

Required the Latitude ? 

6. In latitude 66° 86', the Departure made good was 246 miles. 
Required the Difference of Longitude by parallel sailing ? 



The Cuididate tboold lign bi( Iji 
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6. Required theOoorse and Distance from A toB, by Calculation on Meroator's 
principle ? 

Lat of A. 87 8 N. Long ""d W. 

Lat of B. 86 19 S. Long 66 46 W. 

7. 1880, July 8th. Find the time of High Water at Poole, A.M. and P.M. 

8. 1884, June Idth. At Oh. 44m. 8s. A.M. Appt. T. Ship, in latitude 66'' 4' 
N. Longitude 2"" 42' E. The Sun's Magnetic Amplitude was N i E. 

Required True Amplitude and Error of the Compass ; and supposing the 
Variation to be 20"* 16' W. Required the Deviation of the Compass for that 
position of the Ship's head ? 

9. 1884, June 14th. A.M. at Ship, in latitude 84° 16' S. The observed 
altitude of the Sun's L.L. was 12'* 48', Height of Eye 20 feet. Time by a 
Chronometer 18d. 17h. 10m. 42s, which was 2m. 47s. slow for mean noon at 
Greenwich, on February 8rd, and on April 22nd was Im 10s fast for mean noon 
at Greenwich. 

Required the Longitude by Chronometer ? 

ADDITIONAL FOR ONLY AND FIRST MATE. 

10. 1884, September 22nd. At 8h. 16m. 86s. P.M. Mean Time at Ship, in 
latitude 82** 16' S. longitude 107*" 66' W. The Sun's bearing by Compass was 
W by N i N, the altitude of its L.L. 32** 16' 40" I. E.— 1' 10", Height of Eye 21 
feet. 

Required the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 12° 80' E. Required the Deviation of the Compass for that posi- 
tion of the Ship's head ? Both by the Sun's altitude, and also by the Time Azimuth 
Tables. 

11. 1884, September 22nd, P.M. at Ship, Lat. by account 44° 42' N. Long 
170° 80' W. The observed altitude of the Sun's L.L. South of the observer was 
44° 44', height of the eye 18 feet. Time by Chronometer Oh. 47m. 16s. which had 
been found to be 28m. 42s. fast of apparent time at Ship. 

The difference of longitude made to the East was 26*6 miles, after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by the Reduction to the Meridian ? 

ADDITIONAL FOR MASTER. 

12. 1884, June 10th. The observed Meridian Altitude of the Star « Argus 
(Canopus) bearing South was 78° 42' 16", index error + 2' 10". Height of the 
Eye 21 feet. 

Required the Latitude ? 

The Candidate shonld sign his name in ftill at the foot of every page. J> 



M lUPPLEHZDT TO JUTIOITIOII. 

EXAMINATION PAPER, NO. VII. 
FOR SECOND MATE. 

1. Mnltip]; ■0000972 by 1547'6, by common logarithmi. 

2. Divide 27-41 by 8764 by common logarithmg. 

Note. Solve No. 1 both by common and negative indices. 
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Correct the Courses for Deviation, Variation, and Leeway, and find the Coorw 
and Distance from the given Point, and the Latitude and Longitude in, by 
Inspection. 

4. 1884, Jnly 22nd. In Longitude 28° 16' W. The observed meridiaa 
altitude of the Snn's Lower Limb was 78° 29' 10" bearing North, index error 
4- 8' 10', height of eye 16 feet. 

Required the Latitude ? 

6. In Latitude 46° 42', the Departare made good was 94 miles. 
Required the Difference of Longitude by parallel sailing ? 

Ttw Ctudid&ti ibonld ngn bif name io (all *t th* toot of etatj paga. 
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6. Beqoired the coarse and distance from A te B, by calculation on Mercator's 
principle ? 

Lat of A. 86 47 N. Long 5 66 W. 

Lat of B. 20 28 8. Long 28 61 W. 

7. 1880, July 2nd. Find the time of High Water at Bordeaux A.M. and P.M. 

8. 1884, July 22nd. At 7h. 84m. P.M. Appt T. Ship in latitude 46° 22' N, 
longitude 144° W. The Sun's Magnetic Amplitude Was W. by N. 

Required True Amplitude and Error of the Compass ; and supposing the 
Variation to be 16° 80' E. Required the Deviation of the Compass for that posi- 
tion of the Ship's head ? 

9. 1884, July 2Brd, P.M. at Ship, in latitude 88° 14' N. The observed 
altitude of the Sun's L.L. was 42° 56', index error + 1' 16", height of eye 19 
feet. Time by a chronometer 2dd 14h. 6m. 10s., which was 2m. 42s. fast for 
mean noon at Greenwich on January 10th, and on March 18th, was Im. 16s. slow 
for mean noon at Greenwich. 

Required the Longitude by Chronometer ? 

ADDITIONAL FOR ONLY AND FIRST MATE. 

10. 1884, August 29th. At 6h. Om. P.M. Mean Time at Ship, in latitude 
48° 2' N. Longitude 40" W. The Sun's bearing by Compass was W.N.W., the 
altitude of its L.L. 16° 82', Height of the Eye 14 feet. 

Required the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 87° 80' W. Required the Deviation of the Compass for that posi- 
tion of the Ship's head ? Both by the Sun's Altitude and by the Time Azimuth 
Tables. 

11. 1884, August 80th, P.M. at Ship, lat by account 40° 46' N. Long 142° 12' 
E. The observed altitude of the Sun's L.L. South of the observer was 67° 24', 
index error — 1' 20", height of eye 24 feet. Time by chronometer 80d. Oh. 29m. 
24s., which had been found to be 19s. slow of apparent time at Ship. 

The difference of longitude made to the West was 81 miles after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by the Reduction to the Meridian ? 

ADDITIONAL FOR MASTER. 

12. 1884, July 28th. The observed Meridian Altitude of the Star » Canis 
Majoris (Sirius) bearing South was 64° 18' 88" Height of the Eye 14 feet. 

Required the Latitude ? 



The Candidate should sign his name in fall at the foot of every page. 



■UPPLEMBKT TO XATIaillOK. 



EXAMINATION PAPER, NO. VIII. 
FOB SECOND MATE. 

1. Multiply -042 by 26000, b; common loguithmB. 
, 2. Divide -007616 by -000612, by common logarithms. 
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Correct the Conraes for DeviKtion, Variation, and Leeway, and find the Coarse 
and Distance from the given Point, and the Latitude and Longitnde in, by Inspec- 
tion. 

4. 1884, AnguBt 20th. In Longitnde 64° 20' E. the observed meridian 
altitndc of the San'a Loner Limb was 89° 67' 20" bearing North index error — 
l'20"heightof eyelTfeet. 

Beqnired the Iiatitnde ? 



6. In Latitude 22° 18', the Departure mode good was 76 miles. 
Reqaired the Difference of Longitode by parallel sailing ? 



TIm 0«ididftt« ihonld ligii his name !□ fait at the foot of emj page. 
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6. Beqnired the Gonrse and Distanee from A to B, by oaloolation on Meroator*s 
principle. 

Lat. of A 84° 21' S. Long 18° 80'E. 

Lat. of B 40 28 N. Long 78 52 W. 

7. 1880, Jnly 1st. Find the time of High Water at Penzance A.M. and P.M. 

8. 1884, Angnst 29th. At 6h. 81m. A.M., Appt T. Ship, in lat 40° 10' S. 
Longitude 160° 20' E. The Sun's Magnetic Amplitude was East. 

Required True Amplitude and Error of the Compass r and supposing the 
Variation to be 14"* 10' E. Required the Deviation of the Compass for that posi- 
tion of the Ship's head ? 

9. 1884, August 81st, P.M. at Ship, in latitude 28° 16' S. The observed 
altitude of Sun's L.L. was 26° 18', height of eye 22 feet. Time by a chronome- 
ter 81d. 5h. 14m. 168. which was Im. 22s. slow for mean noon at Greenwich on 
March 15th, and on May 22nd was 2m. 868. fast for mean noon at Greenwich. 

Required the Longitude by Chronometer ? 

ADDITIONAL FOR ONLY AND FIRST MATE. 

10. 1884, July 28rd. At 8h. 20m. 49s. P.M., Mean Time at Ship, in latitude 
88° 14' N., longitude 166° 86' W. The Sun's bearing by Compass was W by 
S. i S., the altitude of its L.L. 42° 55', index error + 1' 15", Height of the Eye 
19 feet. 

Required the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 18° 40' E. Required the Deviation of the Compass for that posi- 
tion of the Ship's head ; both by the Sun's altitude, and also by the Time Azimuth 
Tables. 

11. 1884, July 22nd, P.M. at Ship, lat. by account 27° 80' S. long 85° 80' 
W. The observed altitude of the Sun's L.L. North of the observer was 42° 10', 
height of eye 21 feet. Time by watch 21d. 20h. 16m. 58. which had been found 
to be 8h. 52m. 128. slow of apparent time at Ship. 

The difference of longitude made to the West was 12 miles after the error on 
Apparent Time on Ship was determined. Required latitude by the Reduction to 
the Meridian. 

ADDITIONAL FOR MASTER. 

12. 1884, August 19th. The observed Meridian Altitude of the Star «* 
Geminomm (Castor), bearing South was 72° 14' 10", height of the eye 16 feet. 

Required the Latitude ? 



The Candidate should ngn hiB name in foil at the tooi of evety page. 



to SUPPLEUBNT TO KATiaAItOH. 

EXAMINATION PAPER, NO. IX. 
FOR SECOND MATE. 

1. Unlttpty 64-2 by 286, by common logarithms. 

2, Divide 676*14 by 421, by common logarithms. 



On. 


Co™. !K»..jl«th. 


Wi.... 


Lee- 1 Bf yil- 


R«MTl™, 4c. 




8. SI" E. 


6 
5 
6 


1 

9 



8. 22 ^W 


6° 


20= W 


A point, Krakatoft Paak. 
inLat. 6° 9' B. 
Long, 105 29 E. 

bearing by OompRBa 

Diit 18 miles. 

(Sbip'head, S. 61°E. 
DeTiatiDa aa per log.) 

Variation 3° Eart. 

ACnnentset, ( j. .,.„„ 

lOUileB&omthetimeths 
end of the day. 




B. 51= W. 


6 

i 

6 


e 

9 

6 



N.46°W. 


8° 


17° E 




N.ae-w. 


7 

1 

10 


4 

a 


B.16 °W. 


14° 


11° E. 




S. 6S°W. 


9 
8 
7 
2 


3 

7 

a 


S, 23° E. 


3° 


17° E. 


13 


B. 84° W. 


3 
4 
6 

i 
5 

B 

4 


7 

1 

3 
■i 
2 
3 

4 


8. 33° E. 


3° 


17= E. 



Correct the Connes for Deviation, Variation, and Leeway, and find ihn Course 
and Distance from the given Point, and the Latitude and Longitude in, by 
LiBpection. 

4. 1884, September 22nd. In Longitude 126° 14' W., the observed meridian 
altitude of the Sun's Lower Limb was 89° 62' 10" bearing North, index error 0, 
height of eye 20 feet. 

Bequired the Latitude 7 

6. In latitude 16° 42', the Departore made good was 117 miles. 
Bequired the Difference of Longitude by parallel Sailing ? 
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6. Beqoired the eoorse and distance from A to B, by oalonlation on Mercator*i 
principle ? 

Lat. ofA 56 25 S. Long. 68 44 W. 

Lat. ofB 82 48 N. Long. 129 46 E. 

7. 1880, July 8th. Find the time of High Water at Christchorch, A.M. and 
P.M. 

8. 1884, September 22nd. At 6h. Om. P.M., Appt. T. Ship, in latitude 
48° 16' N., longitude 24° W. The Sun's Magnetic Amplitude was W. by N. i N. 

Bequired True Amplitude and Error of the Compass ; and supposing the 
Variation to be 85° 80' W. Bequired the Deviation of the Compass for that 
position of the Ship's head ? 

9. 1884, September 22nd, P.M. at Ship, in latitude 82° 16' S. The observed 
altitude of the Sun's L.L. was 82° 16' 40", index error — 1' 10", height of the 
eye 21 feet. Time by a chronometer 22d. lOh. 82m. 6s., which was Im. 42s. 
slow for mean noon at Greenwich on March 14th, and on June 24th was Im. 428. 
fast for mean noon at Greenwich. 

Bequired the Longitude by Chronometer ? 

ADDITIONAL FOB ONLY AND FIBST MATE. 

10. 1884, June 14th. At 8h. 28m. 80s. A.M., Mean Time at Ship, in latitude 
84° 16' S., longitude 49° 9' E. The Sun's bearing by Compass was E. i N., 
the altitude of its L.L. 12° 48', height of the eye 20 feet. 

Bequired the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 24° 10' W. Bequired the Deviation of the Compass for that 
position of the Ship's head? Both by the Sun's Altitude and by the Time 
Azimuth Tables. 

11. 1884, June 18th, A.M. at Ship, lat. by account 57° 88' N., long. 9° 20' W. 
The observed altitude of the Eun's L.L. South of the observer was 55° 21', height 
of eye 17 feet. Time by chronometer 18d. 2h. 17m. 42s., which had been found 
to be 2h. 89m. 20s. fast of apparent time at Ship. 

The difference of longitude made to the East was 51 ^ miles after the error on 
Apparent Time at Ship was determined. 

Bequired the Latitude by the Beduction to the Meridian ? 

ADDITIONAL FOB MASTEB. 

12. 1884, September 6th. The observed Meridian Altitude of the Star a Canis 
Minoris (Procyon), bearing North, was 46° 19' 40", I.E. + 2' 80", height of the 
eye 25 feet. 

Bequired the Latitude ? 

The Candidate ihonld sign bii name in loll at the foot of eyezy page. 



lO eUPPLUUHT TO NinoATION. 

EXAMINATION PAPER. NO. X. 
FOB SECOND MATE. 

1. Uoltipl; 87'42 by 647'9, by common logarithms. 

2. Divide 782-16 by 469, by common logarithms. 
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Correct the CoarHeB for Deviation, Variation, and Leeway, and find the Conne 
and Distance from the given Point, and the Latitude and Longitude in, by inspection. 

4. 1884, October 27th. In Longitude 164° 13' E. The observed meridian 
altitude of the Sun's Lower Limb was 89° 54' 20", bearing South, height of eye 
19 feet, index error + 1' 10". 
Required the Latitude ? 

6. In Latitude 67° IC, the Departore made good was 84 miles. 
Beqnired the Difference of Longitude by parallel iailing ? 

6. Bequired the course and distanee fromA to B, by calculation on Meroator'a 
principle ? 



Lat. ofA 20 18 8. 

Lat.ofB 80 60 N. 

Tha Guididata thonH sign hi* di 



Long. 70 12W. 

Long 122 40 E. 

6 in ftdl at the tMt ottnrj paga. 
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7. 1880, Jnly 2nd. Find the time of High Water, at Navalo A.M. and P.M. 

8. 1884, October 25th. At 5h. 27m. P.M., Appt. T. Ship, in latitude 
84° 0' N., Longitude 19** W. The Sun's Magnetic Amplitude was W. by S. 

Required True Amplitude, and Error of the Compass ; and supposing the 
Variation to be 28° 16' W. ? 

Required the Deviation of the Compass for that position of the Ship's 
head? 

9. 1884, October 27th A.M. at Ship, in Latitude 88° 17' S. The observed 
altitude of the Sun's L.L. was 86"" 18', height of eye 16 feet. Time by a 
chronometer 26d. 16h. 12m. 22s., which was Im. 28s. slow for mean noon at 
Qreenwich on March 28th, and on July 20th was 6m. 18s. slow for mean noon at 
Greenwich. 

Eequired the Longitude by Chronometer ? 

ADDrriONAL FOR ONLY AND FIRST MATE. 

10. 1884, May 20th. At 7h. 40m. 21s. A.M., Mean Time at Ship, in 
latitude 58° 47' N., longitude 175° E. The Sun's bearing by Compass was E. by S. 
the altitude of its L.L. 81° 20', height of the eye 17 feet. 

Required the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 16° 80' E. Required the Deviation of the Compass for that 
position of the Ship's head ? Both by the Sun's Altitude and by the Time 
Azimuth Tables. 

11. 1884, May 19th, P.M. at Ship, in lat. by account 27° 6' S., long. 
116° 15' W. The observed altitude of the Sun's L.L. North of the observer was 
42° 16' 20" I.E. +2' 15", height of eye 18 feet. Time by chronometer 19d. Oh. 
80m. 29s., which had been found to be 6m. 42s. fast of apparent time at Ship. 

The difference of longitude made to the East was 24 miles after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by Reduction to the Meridian ? 

ADDITIONAL FOR MASTER. 

12. 1884, October 16th. The observed Meridian Altitude of the Star fi 
Geminorum (Pollux) bearing South was 64° 18' 10", I.E.— 8' 17", height of the 
eye 24 feet. 

Required the Latitude ? 



The Oandidate ihoiild sign his name in fall at the foot of eveiy page. 



18 SttFPLXUirt TO NIVIOATIOII. 

EXAMINATION PAPER, NO. XI. 

FOE SECOND MATE. 

1. Multiply 24000 by 32000, by common logarithmB. 

2. Divide 9600000 by 160, by common logariUunB. 
8. 
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Correct the ConrBes for Deviation, Variation, and Leeway, and find the ConrBe 
and Distance from the given Point, and the Latitude and Longitude, by InspectioD. 

4. 1884, November 28th. In Longitude 48° 0' W. The observed Meridian 
Altitnde of the Sun's Lover Limb vm 89" S6' 10" bearing Booth, index error 
+ 2' 10", height of eye 16 feet. 

Required the Latitude ? 

6. In latitude 6S° 44', the Departure made good was 72 mileg. 
Required the Difference of Longitnde by parallel sailing 7 



Tbs Oandldat* ibonld ngn m nam* in foU at the foot of ei 
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6 Required the coarse and distance from A to B, by calculation on Mercator's 
principle ? 

ALat 2 i4N. Long 81 16 W. 

BLat 1 42 S. Long 188 22 E. 

7. 1880, July 1st. Find the Time of High Water at Plymouth Breakwater, 
A.M. and P.M. 

8. 1884, November 29th. At 2h. 40m. A.M., Appt. T. at Ship, in latitude 
62^ 14' S. longitude 170** E. The Sun's Magnetic Amplitude was S.E. i S. 

Required the True Amplitude and Error of the Compass ; and supposing the 
Variation to be 25° 15' E. Required the Deviation of the Compass for that 
position of the Ship's head ? 

9. 1884, November 28th, P.M. at Ship, in latitude 42° 17' N. The observed 
altitude of the Sun's L.L. was 8° 59', index error+4' 10", height of eye 19 feet. 
Time by a chronometer 28d. 5h. 20m. 16s., which was 6m. 14s. fast for mean noon 
at Greenwich on May 4th, and on September 16th, was 4m. 7s. slow for mean 
noon at Greenwich. 

Required the Longitude by Chronometer ? 

ADDITIONAL FOR ONLY AND FIRST MATE. 

10. 1884, April 14th. At 8h. 56m. 26s. A.M., Mean Tune at Ship, in 
latitude 48° 14' N., longitude 157'' 81' W. The Sun's bearing by Compass was 
E. by S. i S., altitude of its L.L. 85° 85' 10", I.E. — 1° 80', height of the eye 
17 feet. 

Required the True Azimuth and Error of the Compass, and supposing the 
Variation to be 19° 40' E. Required the Deviation of the Compass for that 
position of the Ship's head? Both by the Sun's Altitude and by the Time 
Azimuth Tables. 

11. 1884, April 15, A.M. at Ship, latitude by account 86° 88' S., longitude 
170° E. The observed altitude of the Sun's L.L. North of the observer was 
44° 18', height of eye 14 feet. Time by chronometer 15d. Oh. 16m. 24s., which 
had been found to be 80m. 16s. fast of apparent time at Ship. 

The difference of longitude made to the East was 58 [miles after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by the Reduction to the Meridian ? 

ADDITIONAL FOR MASTER. 

12. 1884, November 25th. The observed Meridian Altitude of the Star ct 
Leonis (Regulus) bearing North was 22° 18' 10", height of the eye 28 feet. 

Required the Latitude ? 



The Candidate ihoold sign hif name in loll at the foot of erery page 
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EXAMINATION PAPER, NO. XII. 
FOR SECOND MATE. 

1. Mnltiply 661-48 by -00000417, by common logarithms. 

2. Diyide -0000478 by -0000021 by oommon logarithma. 

8. NoU. Solve 1 and 2 by both common and negative indices. 
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Correct the Coorsee for Deviation, YariatioD, and Leeway, and find the Conrsfl 
and Distance from the given Point, and the Latitude and Longitade in, by 

Inspection. - 

4. 1884, December 24th, in Longitnde 179" 0' E. The observed Meridian 
Allitnde of the Snn's Lower Limb was 89° 67' 10" bearing North, index error 
0, height of the eye IS feet. 

Beqnired the Latitude ? 

6. In latitude 1° 81', the Departnre made good was 166 miles. 
Required the difference of Longitnde by parallel sailing ? 

Th< Candidate ifaoold if gu Ida name fu foil at the foot of sreiy paga. 
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6. Beqnired the course and distance from A to B by calculation on Mercator's 
principle ? 

Lat. ofA ''S 18 N. Long. A 84 26 W. 

Lat. ofB 1 7 8. Long. B 140 6 E. 

7. 1880, July 8th. Find the Time of High Water at Bembridge Point, 
A.M. and P.M. 

8. 1884, Dec. 22nd. At llh. 22m. P.M., Appt. T. Ship, in latitude 64^ 15/ S., 
longitude 96*" W. The Sun's Magnetic Amplitude was S. i E. 

Required True Amplitude and Error of the Compass ; and supposing the 
Variation to be 82'' 0' E. Required the Deviation of the Compass for that 
position of the Ship's head ? 

9. 1884, December 24th, A.M. at Ship, in latitude 88"* 14' S. The observed 
Altitude of the Sun's L.L. was 48° 66', height of eye 23 feet. Time by a 
Chronometer 28d. 16h. 16m. 4s., which was 2m. 10s. slow for mean noon at 
Greenwich, July 10th, and on October 16th was Im. 66s. fast for mean noon at 
Greenwich. 

Required the Longitude by Chronometer ? 

ADDmONAL FOR ONLY AND FIRST MATE. 

10. ' 1884, March 19th. At 4h. 6m. 42s. P.M., Mean Time at Ship, in 
latitude 82° 4' N., longitude 178° W. The Sun's bearing by Compass was 
W. by S. i S., the altitude of its L.L. 26° 16' 40", height of the eye 19 feet. 

Required the True Azimuth and Error of the Compass ; and supposing the 
Variation to be 12° 10' E. Required the Deviation of the Compass for that 
position of the Ship's head ? Both from the Altitude and also from the Azimuth 
Tables. 

11. 1884, March 20th, A.M. at Ship, latitude by account 87° 67' N., long. 
178° E. The observed Altitude of the Sun's L.L. South of the observer was 
51** 16' 16", index error — 1' 16", height of eye 19 feet.^ Time by watch 
19d. 2dh. d2m. 2s., which had been found to be 2m. 4s. fast* of Apparent Time 
at Ship. 

The difference of Longitude made to the East was 88 miles after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by Reduction to the Meridian. 

ADDITIONAL FOR MASTER. 

12. 1884, December 17th. The observed Meridian Altitude of the Star a 
Virginis (Spica) bearing South was 68° 18' 10", height of the eye 22 feet. 

Required the Latitude ? 

The Candidate aboold sign his name in fiill at the foot of every page. 
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ANSWERS TO PAPER I. 

No, Question. 

1. Multiplication, Log. 5-871481. Product 285196*74. 

2. Division Log. 0*425060. Quotient 2*661. 

8. Day's Work | S 82° W 18 ; S 16° W 29; S 2° W 24 ; S 80° E 24 ; 
True Courses) S 88° E 25 ; S 78° W 21 ; N IV W 17 ; S 25° W 25 ; 

Diff. lat. 182*3 S. Dep. 89*5 W. Lat. in. 86° 83' S 
Long, in 114° 17i' E. Course S 16i° W. Dist. 187i mis. 
By logs. Diff. long. 48*49, Course S 16° 87' W. Dist. 
188*1 mis. 

4. Meridian) ... A.T.G. 8d Ih 48m 20s. Red. dec. 22° 50' 58" S. 
Altitude j ... True alt. 52° 81' 17" S. Latitude 14° 37' 45" N. 

^- Sto^W } - ^S- 2*286891. Diff. long. 172*8 

6. Mercator) ... Diff. lat. 104 S. Mer. Diff. lat. 162 Diff. long. 185 W. 
Sailing J ... Tan. 10*057657. Log. dist. 2*198852. 

Course S 48° 48' W. Distance 157*9 mis. 
To seconds of arc. Course S 48° 47' 82" W. Distance 157*9. mis. 

7. Tides Constant— Oh 29m. llh 35m A.M. No P.M. tide. 

8. AmpHtude ... A.T.G. Id 20h 48m 4s. Red. dec. 22° 57' 38" S. 

Sin. 9*720209. True amp. E 81° 40' S. 
Error 85° 50' W. Deviation 12° 0' W. 
To seconds of arc. Deviation 12° 0' 12" W. 

9. Chronometer...Daily rate Is gaining. 

M.T.G. 2d 5h 11m lis. P.D. 67° 4' 14" 
Eq. T. + 4m 12*67s. True alt. 41° 56' 48" 
Log. 9*805070. H.A. 8h 88m 85s. 
Longitude 28° 20' 45" West. 

10. Azimuth M.T.G. 7d 20h 16m 18s. P.D. 74° 52' 26". 

True alt. 41° 5' 4". Sin. 9*798478. 

True az. 77° 55' East. Error 9° 16' W. 

Deviation 18° 14' East. To seconds of arc 18° 14' 35" E. 

By Azimuth Tables, Deviation 18° 27' East. 

11. Reduction A.T.G. 8d Oh 48m 54s. T. from N. 24m 84s 

Red. dec. 1?° 8' 50". True alt. 59° 15' 41". 
Log. 8*728668. Lat. 15° 4' N. 
To seconds of arc 15° 4' 9" N. 

12. Star True alt. 47° 47' 45" N. Lat. 62° 20' 10^ N. 
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ANSWERS TO PAPER II. 

No. Question. 

1. Multiplication. Log. 8*982640. Product 8568*27. 

2. Division Log. 1-462778. Quotient 28-86. 

8. Day's Work| S68°W, 17; S 86° E, 21 ; S 52** E, 29 ; 8 76° E, 24; 
True Courses) N 85° E, 14 ; S 74° W, 12 ; N 72° W, 28 ; S 14 E, 84. 

Diff. lat. 74-8 8. Dep. 27*4 E. Lat. in 49° 9' N- 
Long, in 178° 82' W. Course 8 20° E. Dist. 80 miles. 
By logs D. Long. 42*42. Course 8 20° 7' E. Distance 
79-66 miles. 

4. Meridian! ^-^.G^. 8d 16h 88m 4s. Red. dec. 14° 51' 19" 8. 

Altitude. I True alt. 61° 24' 46" N. Lat. 48° 26' 88" 8. 

^' sSg!} Log. 2-444776. Diff. Long. 278-5 

6. Mercator \ Diff. lat. 157° N. Mer. diff. lat. 284°. 

8ailing } Diff. long. 728° E. 

Tan. 10-408818. Log dist. 2-685869. 

Course N 68° 41' E. Distance 481-9 miles. 

To seconds of arc Course 68° 41' 19". Dist. 482. 

7. Tides Constant — Oh 2m. llh 45m A.M. No P.M. 

8. Amplitude. ...A.T.G. 8d 2h 81m. Red. dec. 15° 2' 80" S. 

8in. 9-782278. True amp. W 82° 40' 8. 
Error 25° 10' W. Deviation 20° 8' E. 
To seconds of arc, Deviation 20° 8' 47" E. 

9. Chronometer... Daily rate l-82s Losing. 

M.T.G. 7d 20h 16m 14s. P.D. 74° 52' 26". 
Eq. T. + 14m 28-72s. True alt. 41° 5' 4". 
Log 9-248256. H.A. 20h 40m 54s. 
Longitude 9° 46' East. 

10. Azimuth M.T.G. 2d 5h 11m 12s. P.D. 67° 4' 14". 

True alt. 41° 56' 48". 8in. 9-824570. 
True az. N 88° 47' W. Error 16° 17' W. 
Deviation 10° 47' W. By Azimuth Tables 11° 8' W. 
Working to seconds of arc, Dev. 10° 44' 44" W. 

11. Reduction A.T.G. 2d Ih Om 80s. Time from noon 12m 22s. 

Red. dec. 22° 56' 41" 8. True alt. 59° 29' 51" 8. 
Log 8-128611. Nat. num. 1829. 
Mer. Zen. dist. 80° 21' N. Lat. 7° 24' N. 
To Seconds of arc, Lat. 7° 24' 27" N. 

12. Star True alt. 82° 12' 41" 8. Lat. 0° 2' 80" 8. 
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ANSWEBS TO PAPER IH. 

No. Question 

1. Multiplication. Log. 9*429429. Product 2688000000. 

2. Division Log. 2-141740. Quotient 188-59. 

8. Day's Work \ N 18° E, 17 ; S 82° E, 20 ; S 85° E, 18 ; S 52° E, 21 ; 
True Courses) N 24° E, 27 ; N 11° W, 19 ; N 49° W, 22 ; N 14° E, 9 ; 

Diff. lat. 66-4 N. Dep. 62-6 E. Lat. in 66° 12' N. 
Long, in 1° 26J' E. Course N 89° E. Dist. 88i miles. 
By Logs. Diff. long. 90-74. Course 88° 45'. Dist. 88-36. 
miles. 

4. Meridian| A.T.G. 19d. 14h. 8m. Os. Red. dec. 0° 2' 28" S. 

Altitude ] True alt. 61° 24' 27" S. Lat. 38° 33' 6"N. 

^* g^^H Log. 2-386041. Diff. long. 248*2. 

6. Mercator's ) ...Diff. lat. 58° S. Mer. diff. lat. 8-2. Diff. long. 0° 47' E. 
Sailing ) ...Tan. 9-758284. Log dist. 1-785946. 

Course S. 29° 49* E. Distance 61-09 miles. 
To Seconds of Arc, Course S. 29° 49' 12" E. Dist. 61-09 
miles. 

7. Tides Constant + Oh. 4m. Oh. 11m. p.m. No A.M. 

8. Amplitude A.T.G. 19d. 16h. 22m. 12s. Red. dec. 0° 0' 12" S. 

True amp. E. 0* 0'. Error 2° 49' E. 
Deviation 13° 29' E. 

ft 

9. Chronometer... Daily rate l'5s. gaining 

M.T.G. 19d. 16h. 87m. 59s. P.D. 90° 1' 6". 
Eq. T. + 7m. 3119s. True alt. 25° 25' 84". 
Log 9-891968. H.A. 8h. 68m. lis. 
Longitude 173° 4' 16" West. 

10. Azimuth M.T.G. 23d. 16h. 11m. 9s. P.D. 66' 34' 88" 

True alt. 44° 6' 41". Sin. 9-836231. 
True az. S. 93° 24' E. Error 20° 16' W. 
Deviation 0° 6' W. By Azimuth Tables 0° 26' W. 
To Seconds of Arc. Deviation 0° 5' 16" W. 

11. Reduction ...A.T.G. 23d. 2h. 47m. 58s. T. from N. 27m. 80s. 

Red. dec. 23° 26' 66" S. True alt. 59° 10' 25" N. 
Log 3- 590492. Nat. num. 3895 Lat. 53° 50' S. 
To Seconds of Arc. Lat 58° 49' 13" S. 

12. Star True alt. 62° 5' 31" N. Lat 21° 38' 6" S. 



8VPPLEMSNT TO NAYIOATION. 49 



ANSWERS TO PAPER IV. 

No, Question. 

1. MultipHcation. Log 4-667470. Product 46501-83. 

2. Division Log 1-376449. Quotient 23-79. 

8. Day's Work |S 16" W, 21; S49°E, 56; S59'*E, 61; S43°E, 69; 
True Courses} S 87** E, 68 ; S 27° E, 25 ; N 38" W, 5 ; N 20° W, 23 ; 

Diff. lat. 189-2 S. Dep. 204-1 E. Lat. in 50° 3' S. 
Long, in 175° 48' W. Course S 55^ E. Dist. 248 miles. 
By logs. Diff. long. 810-4. Course 55°42'. Dist. 247 miles. 

4. Meridian) A.T.G. 18d 17h 58m 12s. Red. dec. 9° 83' 56" N. 

Altitude.} True alt. 90° 6' 84" S. Latitude 9° 27' 22 "N. 

^- l^gH Log. 2-718078. D'iff. Long. 516-5. 

6. Mercator's) ...Diff. lat. 1244 N. M.D.L. 2662. Diff. Long. 1724 E. 

Sailing } ...Tan. 9-811829. Log. Dist. 8-170901. 

Course N 82° 56' E. Distance 1482 miles. 

To seconds of arc, Course 82'' 55' 42". Dist. 1482 miles. 

7. Tides Constant — Oh 46m, llh 18m A.M. llh 58m P.M. 

8. Amplitude A.T.G. 14d 19h 17m 40s. Red. dec. 9° 56' 88" N. 

Sin. 9-528209. True amp. W 19° 48' N. 
Deviation 8* 46' W. To seconds 8° 46' 12" W. 

9. Chronometer... Daily rate 4 '8s gaining. 

M.T.G. 14d llh 26m 51s. P.D. 80° 10' 24". 
Eq. T. + Om 0-02s. True alt. 85° 44' 20". 
Log. 9-181855. H.A. 8h 3m 84s. 
Longitude 125° 49' 15" West. 

10. Azimuth M.T.G. 28d 6h 80m Is. P.D. 111° 28' 67" 

True alt. 9° 9' 28". Sin. 9-622689. 

True az. S 49° 86' W. Error 1° 47' E. 

Dev. 18° 7' E. By Azimuth Tables Dev. 18° 82' E. 

To seconds of arc, Dev. 18° 7' 49" E. 

11. Reduction A.T.G. 29d Ih 48m 28s. T. from N. 85m 82s. 

Red. dec. 21° 87' 19" S. True alt. 56° 21' 88" N. 

Log 8-810356. Nat. num. 6462. 

Lat. 54" 85' S. To seconds, Lat. 54° 86' 14" S. 

12. Star True alt. 29° 8' 86". Lat. 14° 58' 44" South. 
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ANSWERS TO PAPER V. 

No. Question, 

1. Multiplication. Log. 8*977909 Product. 9504*07. 

2. Division Log. 9*100514. Quotient * 126. 

8. Day's Work \ S 76°E, 20 ; N 12°E, 48*8; N 14" W, 29*8 ; N 27° W, 14*9 
True Courses) S 86** E, 44*2; S 70° E, 15*2; S 49° E, 22*1 ; N19E,16. 

Diff. lat 76*9 N. Dep. 95*7 E. Lat. in 58° 69' N. 
Long, in 1° 0' E. Course N 51° E. Dist. 128 miles. 
By Logs Diff. Long. 182*8. Course 51° 18'. Dist. 122*8. 

4. Meridian) A.T.G. 20d 12h 17m 4s. Red. dec. 20° 18' 87" N. 

Altitude.) True alt. 54° 28' 56" S. Lat. 56° 44' 41" N. 

^* S^ng!l Log. 2*998496. Diff. Long. 986*1. 

6. Mercator's) ...Diff. lat. 201 S. M.D.L. 266. Diff. Long. 8779 W. 

Sailing. ) ...Tan. 11*154181. Log dist. 8*457809. 

Course S 85° 59' W. Distance 2870 miles. 
To seconds 86° 59' 19". Dist. 2878 miles. 

7. Tides Constant + Oh 60m., Oh 2m A.M. Oh 87m P.M. 

8. Amplitude A.T.G. 20d 8h 45m 4s. Red. dec. 20° 9' 16" N. 

Sin. 9*697281. True amp. E 29° 52' N. 
Error 8° 58' E. Deviation 8° 52' West. 
To seconds of arc, Deviation 8° 52' 28" West. 

9. Chronometer... Daily rate 2*68 Losing. 

M.T.a. 20d 5h 18m 8s. P.D. 110° 10' 0". 
Eq. T. — 8m 4008s. True alt. 24° 21' 46". 
Log 9-287852. H.A. 8h 28m 57s. 
M.T.S. 20d 8h 25m 17s. 
Longitude 26° 57' 46" West. 

10. Azimuth M.T.G. 26d 16h 22m 428. P.D. 77° 4' 46". 

True alt. 86* 24' 1". Sin. 9*818741. 
True az. S 98° 44' E. Error 22^ 48' W. 
Deviation 1° 82' E. To seconds of arc 1° 82' 29" E. 
By Azimuth Tables 1° 62' E. 

11. Reduction A.T.G. 25d Ih 84m 40s. T. from N. 2m. 24s. 

Red. dec. 12° 22' S. True alt. 48° 2' 46". 

Log 1*668078. Nat num. 47. 

Lat. 29° 85' N. To seconds of arc 29° 86' 1" N. 

12. Star True alt. 64'* 22' 26" S. Lat. 17" 17' 12" N. 
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ANSWERS TO PAPER VI. 

No, Question, _ 

1. Multiplication. Log 4*666416, 6*666416. Product -000004689. 

2. Division Log 2*892228. Quotient 780*28. 

8. Day's Work ) N 11*> W, 22 ; S SS** W, 18 ; S 66o W, 15; S 44'* E, 17*9 ; 
True Courses I N 81° W, 88 ; N 71'' W, 81 ; N 68- W, 21 ; S 68 W, 20. 

Diff. lat. 61*9 N. Dep. 160*6 W. Lat. in 18° 84' S. 
Longitude in 182° 12' W. Course N 71° W. Dist. 169 miles. 
By Logs Diff. Long. 166*1. Course 70° 68'. Dist. 1591. 

4. Meridian) A.T.G. 18d 12h 14m 4s. Red. dec. 28« 16' 67" N. 

Altitude I True alt. 90° 8' 28" N. Lat. 28- 25' 26" N. 

^' Sam^gH Log 8*606082. Diff. Long. 8207. 

6. Mercator's) ...D. Lat. 4402 S. M.D.L. 4788. D. Long. 2865 W. 

Sailing ) ...Tan. 9*781680. Log dist. 8*711846 

Course S 81'' 10' W. Distance 5145 miles. 

To seconds of arc, Course 81<> 9' 89". Dist. 6144. 

7. Tides Constant — 21i 81m. 91i 8em A.M. 9h 64m P.M. 

8. Amplitude A.T.G. 12d 12h 88m 20s. Red. dec. 28« 18' 64" N. 

Sin. 9*987844. True amp. E 76° 80' N. 
Deviation 80° 66' E. To seconds 80° 56' 48" E. 

9. Chronometer... Daily rate 8s gaining. 

M.T.G. 18d 17h 6m 54s. P.D. 118° 17' 80". 
Eq. T. — Om 0*408. True alt. 12° 50' 20". 
Log 9*816988. H.A. 20h 28m 80s. 
M.T.S. 18d 20h 28m 80s. 
Longitude 49° 9' East. 

10. Azimuth M.T.G. 22d lOh 27m 20s. P.D. 89° 68' 2". 

True alt. 82° 25' 84". Sin. 9*789295. 

True az. 66° 88' W. Error 8° 46' E. 

Deviation 8° 44' W. By Azimuth Tables Dev. 8° 47' W. 

By working to seconds of arc. Dev. 8° 48' 9" W. 

11. Reduction A.T.G. 22d llh 42m 19s. T. from N. 20m 19s. 

Red. dec. 0° 8' 1" S. True alt. 44° ^& 88" S. 
Log 8*446616. Nat. num. 2789. 
M.Z.D. 44° 50' N. Lat. 44° 42' N. 
To seconds of arc, Lat. 44° 42' 62" N. 

li, Stftr .....True alt, 78° 89' 48" S. Lat. 41° 17' 66" S, 
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ANSWERS TO PAPER VII. 

No, Question. _ 

1. MultipUcalion. Log 9-177826, 1-177826. Product -1604. 

2. Division Log 7-496207. Quotient -003128. 

8. Day's Work | S 65° E, 24 ; S 82** E, 84-8 ; S 46° E, 86-1 ; S 60° E, 84-8 
True Courses. | S 89° E, 84-6 ; N 89° E, 85-2 ; N 89° E, 86-2 ; S 84° E, 18 

Diff. lat. 68-8 S. Dap. 282-0 E. Lat. in 88° 22' S. 
Long, in 177° 11' W.. Course S 75° E. Dist. 241 mUes. 
By logs. D. Long. 276-1. Course 74° 87'. Dist. 240-6. 

4. Meridianx A.T.G. 22d Ih 68m 4s. Red. dec. 20° 8' 84" N. 

Altitude. I True alt. 78° 48' 66" N. Lat. 8° 62' 29" N. 

^' SaS^^^l Log. 2-129014. Diff. Long. 184-6 miles. 

6. Mercator's) ...D. Lat. 8876 S. M.D.L. 8667. D. Long. 1876 W. 

Sailing, i ...Tan. 9-687219. Log dist. 8-668612. 

Course S 21° 8' W. Dist. 8618 miles. 
To seconds 21° 8' 6". Dist. 8618. 

7. Tides Constant + 8h 8m. 2h 16m A.M. 2h 60m P.M. 

8. Amplitude A.T-G. 22d 17h 10m Os. Red. dec. 20° 0' 44" N. 

Sin. 9-695624. True amp. W 29° 44' N. 
Error 18° 29' E. Deviation 1° 69' E. 
To seconds of arc, 1° 68' 66" East. 

9. Chronometer... Daily rate 8*6s. losing. 

M.T.G. 23d 14h 14m 68s. P.D. 70° 10' 10". 
Eq. T. + 6m 14-17s. True alt. 48° 6' 49". 
Log 9-264299. H.A. 8h 20m 86s. 
M.T.G. 28d 8h 26m 49s. 
Longitude 162° 1' West. 

10. Azimuth M.T.G. 29d 7h 40m Os. P.D. 80° 69' 4". 

True alt. 16° 41' 7". Sin. 9-829347. 
True az. N. 96° 6' W. Error 27° 36' W. 
Deviation 9^* 65' E. To seconds 9° 64' 64" E. 
By Azimuth Tables 9" 64' E. 

11. Reduction A.T.G. 29d 14h 68m 61s. T. from N. 27m 898. 

Red. dec. 8° 64' 23". True alt. 67° 38' 12" S. 
Log. 8-736640. Nat. num. 6439. 
Mer. Z.D. 67° 38' N. Lat. 40° 46' N. 
To seconds of arc, Lat. 40° 46' 4" N. 

12. Star True alt. 64° 14' 8" S, Lat. 19° 12' 17" N, 
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ANSWERS TO PAPER VIII. 

No, Qtiestwn, 

1. Moltiplicaiion. Log 8*021189. Product 1050. 

2. Division Log 8-926808, 2-925808. Quotient -0848. 

8. Day's Work ) S. 49^ W, 87 ; N 85'' E, 7 ; N 8' W, 83-4 ; S 86° E, 18 ; 
True Courses. J N 28° E, 12 ; N 82° E, 7 ; S 81° E, 15 ; S 59° W, 24. 

Diff. lat. 8-9 S. Dep. 8-4 W. Lat. in 88° 24' N. 
Long, in 28° 86' W. Course S 65° W. Diet. 9 miles. 
By logs. Diff. Long. 10-72. Course 65° 5'. Dist. 9-268. 

4. Meridian) A.T.G. 28d 191i 42m 40s. Red. dec. 9° 11' 40" N. 

Altitude./ True alt. 90° 7' 49". Lat. 9° 19' 29" N. 

^' S^w} Log 1-908821. Diff. long. 81-06. 

6. Mercator*s) ...D. Lat. 4489 N. M.D.L. 4856. D. Long. 5542 W. 

Sailing, j ...Tan. 10-057888. Log dist. 8-888181. 

Course N. 48° 46' W. Distance 6811 miles. 
To seconds, Course 48° 46' 28". Dist. 6812. 

7. Tides Constant — Ih 18m. lOh 51m A.M. llh 26m P.M. 

8. Amplitude A.T.G. 28d 71i 49m 40s. Bed. dec. 9° 22' 17" N. 

Sin. 9-828885. True amp. E 12^^ 18' N. 
Error 12° 18' W. Deviation 26° 28' W. 
To seconds of arc. Deviation 26° 28' 11" W. 

9. Chronometer... M.T.G. 81d 5h 5m 46s. P.D. 98° 20' 1" 

Eq. T. — Om 2-55s. True alt. 26° 27' 28" 
Log 9-811783. H.A. 8h 85m 22s. 
M.T.S. 81d 8h 85m 19s. 
Longitude 22° 86' 45" West. 

10. Azimuth M.T.G. 28d 14h 23m 9s. P.D. 70° 10' 16" 

True alt. 48° 6' 49". Sin. 9-815098. 
True az. S 81° 85' W. Error 5° 89' E. 
Deviation 8° 1' W. By Azimuth Tables 8° 25' W. 
To seconds of arc 8° 0' 7" W. 

11. Reduction A.T.G. 22d 2h 29m 29s. T. from N. 7m 29s. 

Red. dec. 20° 8' 16" N. True alt. 42° 20' 18" N. 
Log 2*647296. Nat. num. 444. 
M.Z.D. 47^ 88' S. Latitude 27° 80' S. 
To seconds of arc, Lat. 27° 29' 22" S. 

12. Star True alt. 72° 9' 56" S. Latitude 49° 58' 22" N. 
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ANSWEKS TO PAPER IX. 

No, Question. 

1. Maltiplioation. Log 4-180447. Product 15151*18. 

2. Division Log 0-205112. Quotient 1-604. 

8. Da/s Work |N 84" E, 18 ; S 74° E, 23 ; S 68" W, 24 ; N 40" W, 86 ; 
True Courses f N 89" W, 28; N 78" W, 41-8 ; N 42" W, 10 ; 

Diff. lat. 45-8 N. Dap. 865 W. Lat. in 6" 24' S. 
Long, in 104" 2' E. Course N 62" W. Dist. 97i miles. 
By logs. Diff. long. 86-94. Course 62" 22'. Dist. 97-67. 

4. Meridian \ A.T.G. 22d 8h 20m 56s. Bed. dec. 0" 4' 22" S. 

Altitude J True alt. 90" 8' 45" N. Lat. 0" 0' 57" S. 

^' S^g } ^°^ 2-084699. Diff. long. 121-5. 

6. Mercator's| ...D. Lat. 5848 N. M.D.L. 6198. D. Log 9690 W. 
Sailing / ...Tan. 10-194072. Log dist. 8-996787. 

Course N 57" 24' W. Distance 9926 miles. 

To Seconds of Arc, Course 57" 23' 45". Dist. 9925. 

* 

7. Tides Constant— 2h 41m. 91i 26m A.M. 9h 44m P.M. 

8. Amplitude A.T.G. 22d 7h 86m Os. Red. dec. 0" 4' 1" S. 

Sin. 7-242581. True amp. W 0" 6' S. 
Error 16" 59 ' W. Deviation 18" 81 ' E. 
To Seconds of Arc, Deviation 18" 81 ' 28" E. 

9. Chronometer... Daily Rate 2s. gaining. 

M.T.G. 22d lOh 27d 28s. P.D. 89" 58 ' 2". 
Eq. T.— 7m 89-52s. True alt. 82" 25' 88". 
Log 9-268808. H.A. 8h 22m 57s. 
M.T.S. 22d 8h 15m 17s. Long. 108" 1' 80" W. 

10. Azimuth M.T.G. 18d 17h 6m 54s. P.D. 118" 17' 80". 

True alt. 12" 50' 20". Sin. 9-628982. 
True az. 49" 45' W. Error 81" 49' W. 
Dev. 7" 89' W. By Azimuth Tables 7" 28' W. 
To Seconds of Arc, Dev. 7"' 88' 18" W. 

11. Reduction A.T.G. 18d Oh 19m 8s. T. from N. 18m 12s. 

Red. dec. 28" 15' 25" N. True alt. 55" 82' 8" S. 
Log 8*191448. Nat. num. 1554. 
M.Z.D. 84" 19' N. Lat. 57" 84' N. 
To Seconds of Arc, Lat. 57" 88' 49" N. 

12. Star True alt. 46" 16' 20" N. Lat. 88* 12' 82" S. 
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ANSWERS TO PAPER X. 

No, Question. 

1. MaltipHcation. Log 4*811805. Product 20502*42. 

2. Division Log 0-198482. Quotient 1-561. 

3. Day's Work ) S 14** E, 15 ; S 79*^ W, 28-2 ; N 29*^ E, 21 ; N 58** W, 15 ; 
True Courses./ S 62° W, 22 ; S 79° W, 214 ; N 82° W, 15 ; S 76° E, 80. 

Diff. lat. 11-2 S. Dep. 47-1 W. Lat. in 49° 48' N. 
Long, in 7' 84' W. Course S 77° W. Dist. 49 miles. 
By Logs. D. Long. 72-97. Course 76° 88'. Dist. 48-45. 

4. Meridian) A.T.G. 26d 18h 8m 8s. Red. dec. 12** 52' 14" S. 

Altitude.) True alt. 90° 7' 21" S. Latitude 12° 59' 85" S. 

^' e^s} Log 2-886898. Diflf. Long. 217-2. 

6. Mercator's\ ...D. Lat. 8068 N. M.D.L. 8185. D.L. 10028 W. 

Sailing. ) ...Tan. 10-498105. Log dist. 4-005210. 

Course N 72° 28' W. Distance 10121 miles. 

To seconds of arc, Course 72° 22' 47". Dist. 10119. 

7. Tides Constant — Oh 5m. llh 42m A.M. No. P.M. . 

8. Amplitude A.T.G. 25d 61i 48m Os. Bed. dec. 12' 26' 28" S. 

Sin. 9-914477. True amp. W 15° 8' S. 
Error 8° 48' W. Deviation 19* 28' E. 
To seconds of arc, Dev. 19° 27' 28" E. 

9. Chronometer... Daily rate 2- 5s losing. 

M.T.G. 26d 16h 22m 42s. P.D. 71^ 4' 45". 
Eq. T. — 16m 2-66s. True alt. 86'* 24' 1". 
Log 9-824588. H.A. 20h 21m 9s. 
Longitude 55<' 86' East. 

10. Azimuth M.T.G. 19d 8h Om 21s. P.D. 70° 0' 55". 

True alt. 81° 80' 19". Sin. 9-812087. 

True az. S 80° 58'. Error 2° 8' W. 

Deviation 18° 88' W. By Azimuth Tables Dev. 18° 67' W. 

To seconds of arc, Dev. 18° 87' 50" W. 

11. Reduction A.T.G. 19d 8h 6m 28s. T. from N. 25m 288. 

Red. dec. 19° 59' 6" N. True alt. 42° 29' 17". 
Log 8-709666. Nat. num. 5125. 
M.Z.D. 47° 7' S. Latitude 27° 8' S. 
To seconds of arc, Latitude 27° T 89" S. 

12. Star True alt. 64° 9' 86" S. Lat. 54° 8' 25" N. 
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ANSWERS TO PAPER XI. 

No, Question, 

1. Multiplication. Log 8-886861. Product 768 000 000. 

2. Division Log 4-778161. Quotient 60 000. 

8. Day*s Work \N 84° E, 9-8 ; N 87° E, 87-4 ; N 87° E, 868 ; S 61°W, 19-8. 
True Courses. )N 14° E, 12-8 ; S 82° E, 84-9 ; S 88° E, 88-1 ; S 7° W, 7-8. 

Diff. lat. 8'8 S. Dep. 148-8 E. Lat. in 12° 6' N. 
Long, in 178° 21' W. Course S 86i° E. Dist. 144 miles. 
By Logs. D. Long. 146-6. Course 86° 29'. Dist. 148-6. 

4. Meridian) A.T.G. 28d 8h 12m Os. Red. dec. 21° 27' 63" S. 

Altitude. ) True alt. 90° 10' 46" S. Lat. 21° 88' 89" S. 

^' S^^n ^°S 2-248607. . Diflf. long. 176-2. 

6. Mercator's) ...D. Lat. 286 S. M.D.L. 286. D.L. 8422 W. 

Sailing. ) ...Tan. 11-662508. Log dist. 3-926971. 

Course S 88° 24' W. Distance 8462 miles. 

To seconds of arc, Course 88° 23' 42". Dist. 8426. 

7. Tides Constant — Oh 6m. llh 68m A.M. No. P.M. 

8. Amplitude A.T.G. 28d Sh 20m Os. Red. dec. 21°27' 66"S. 

Sin. 9-896166. True amp. E 61° 66' S. 
Error 1° 8' E. Deviation 24° 7' West. 
To seconds of arc, Dev. 24° 6' 80" West. 

9. Chronometer... Daily rate 4-6s Losing. 

M.T.a. 28d 6h 80m Os. P.D. 111° 28' 67". 
Eq. T. — 11m 84-89s. True alt. 9° 9' 27". 
Log 9-812780. H.A. 8h 86m 88s. 
M.T.S. 28d 8h 24m 4s. Long 81° 29' W. 

10. Azimuth M.T.G. 14d 7h 26m 80s. P.D. 80° 13' 69". 

True alt. 86° 44' 20". Sin. 9702469. 
True az. S 60° 82' E. Error 16° 24' E. 
Dev. 4° 16' W. By Azimuth Tables 4° 46' W. 
To seconds of arc, Dev. 4° 16' 26" W. 

11. Reduction A.T.G. 14d 12h 30m Os. T. from Noon 10m Os. 

Red. dec. 9° 60' 86" N. True alt. 44° 24' 68" N. 
Log 2-882068. Nat. num. 762. 
M.Z.D. 46° 81' S. Latitude 86° 40' S. 
To seconds of arc, Lat. 86° 40' 62" S. 

12. Star True alt. 22° 11' 6" N. Latitude ^S"" 17' 16^' South. 
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ANSWERS TO PAPER XII. 

No. Question, _ 

1. Multiplication. Log 7*484004, or Log 3*484004. Product *002716. 

2. Division Log 1*852642. Qaotient 22*52. 

8. Day's Work ) S 59° W, 15 ; S 28° W, 25 ; S 53° W, 21 ; S 6° W, 17 ; 
True Courses./ N 48° W, 15 ; N 59° W, 18 ; S 84° W, 9*6 ; North 24. 

Diff. lat. 19° 6' S. Dep. 75*0 W. Lat. in 51° 6' N. 
Long, in 11° 28' W. Course S 75° W. Dist. 77 miles. 
By logs. Diff. long. 119*9. Course 75° 21'. Dist. 77*5. 

4. Meridian) A.T.G. 23d 121i 4m Os. Red. dec. 28° 25' 33" S. 

Altitude./ True alt. 90° 9' 17" N. Lat. 28° 16' 16" S. 

^- g^gH Log 2*217686. Diff. Long. 165*1. 

6. Mercator's) ...D. Lat. 265 S. M.D.L. 265. D. Long. 8129 W. 

Sailing. / ...Tan. 11*486791. Log dist. 8*910379. 

Course S 88° 8' W. Distance 8185 miles. 

To seconds of arc, Course 88° 7' 58". Dist. 8183. 

7. Tides Constant Oh 41m. llh 26m A.M. llh 44m P.M. 

8. Amplitude A.T.G. 22d 17h 46m Os. Red. dec. 28° 26' 18" S. 

Sin. 9*961601. True amp. E 118° 44' S. 
Error 26° 38' E. Deviation 5° 27' W. 
To seconds of arc, Dev. 5° 28' 24" W. 

9. Chronometer... Daily rate 2*5s Gaining. 

M.T.G. 28d 15h 11m 17s. P.D. 66° 84' 88". 
Eq. T. — Om 4*06s. True alt. 44° 6' 41". 
Log 9*273697. H,A. 20h 84m 33s. 
M.T.S. 28d 20h 84m 29s. Long. 80° 48' East. 

10. Azimuth M.T.G. 19d 15h 87m 42s. P.D. 90° 1' 6". 

True alt. 25° 25' 84". Sin. 9*772658. 

True az. S 72*" 40' W. Error 0° 28' W. 

Dev. 12° 88' W. By Azimuth Tables 12° 88' W. 

To seconds of arc, Dev. 12° 88' 88" West. 

11. Reduction 19d llh 40m 80s. T. from Noon 27m 80s. 

Red. dec. 0° 4' 51" S. True alt. 51° 26' 7" S. 
Log 8*753578. Nat. num. 5670. 
M.Z.D. 88° 2' N. Latitude 87° 57' N. 
To seconds of arc, 87° 57' 85" N. 

12. Star True alt. 68° 18' 10" S. Lat. 11° 18' 18" N. 
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EXAMPLES IN THE USE OF NAPIER'S DIAGRAM. 

Example I. 

7. In the following Table give the correct magnetic bearing of ihe 
distant object, and thence the deviation. 



Ship's Head by 
Standard 
Compass. 


Bearing of 

Distant Object 

by Standard 

Compass. 


Deviation 
Beqoired. 


Ship's Head by 
Standard 
Compass. 


Bearing of 
Distant Object 
by standard 
Compass. 


Deviation 
Beqoired. 


North 
N.E. 
East 
S.E. 


N41°E 
N54 E 
N58 E 
N51 E 


4°E 

9 W 

18 W 

6 W 


South 

S.W. 

West 

N.W. 


N47°E 
N42 E 
N85 E 
N 32 E 


2°W 

8 E 

10 E 

18 E 



204 



156 
204 

8)860 

Correct Magnetic Bearing... N 45 E. 



In this question the bearings are all in one quadrant of the Compass, they 
must therefore be added together and their sum divided by 8, the qnotientis 
the correct magnetic bearing, and it is named N and E the same as all the 
bearingsT 

To Find the Deviations, 

Correct N 4°5 E N 45 E N 4 6 E N 4 6 E 

Standard N 41 E N 54 E N 58 E N 61 E 

Deviations 4E 9W 13 W 6W 

Correct N 4°5 E N 46 E N 46 E N 4 6 E 

Standard N 47 E N 42 E N 85 E N 82 E 

Deviations 2W 8E 10 E 18 E 



Place the Standard Compass Bearing with the ship's head North, namely 
N 41° E, under the correct magnetic bearing N 45° E ; and as they are both 
of the same name, namely N and E, take their difference which will be the 
deviation when the ship's head is North. 

Proceed in the same manner with the Standard Compass when the ship's 
head is N.E., and so on in regular order as arranged above, and thus the 
deviation with the ship's head on every point will be found. 
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To Name the Deviations. 

Draw two lines at right angles to each other to represent the N, S,E and W, 
points of the Compass ; from I, their point of intersection, draw a line I G in 
the N E quadrant to represent the correct magnetic bearing, and other two 
lines I s, I s, one on each side of I C to represent the Standard Compass 
bearings, place the point of a pencil on C, look from I along I C, then if the 
correct magnetic bearing be to the right hand of the Standard Compass bear- 
ing the deviation is East, bat if it be to the left, the deviation is West ; these 
rales may shortly expressed thas : 

C right of s, deviation E, 
C left of «, deviation W. 

See page 228 Bergen's Navigation. 



To Draw a Deviation Curve, 

See pages 228 and 229 Bergen's Navigation. With a pair of dividers, take 
4? the deviation with the ship's head North from the scale on the middle line 
and apply it to the North point at each end of the diagram, upwards when 
the deviation is East, from the middle line along the dotted line, or along the 
dotted line produced. Make a small pencil mark at the upper point of the 
dividers. 

Next, take 9^ the deviation opposite N E, from the scale, and apply it in 
the same manner along the dotted line, passing through N E on the middle 
line, downward when Uie deviation is W. Proceed in a similar manner with 
all the deviations. 



The Bules for drawing the curve are concisely expressed thus : 

Go along dotted, upward when Eoit, downward when West, Draw a faint 
pencil line /air through all the dots, and when satisfied with it draw it in 
with ink. 

To Shape the Course by the Standard Compass, 

8. With the deviations as above, give the courses you would steer by the 
Standard Compass to make the following courses, correct magnetic. 

Correct magnetic ...E NE; EbyS; SWbyS; WNW 
Standard N8PE; S 68°E ; S 82** W; N 79° W 

Remarks, Place one foot of a pair of dividers on the middle line at E N E, 
the first correct magnetic course, and the other foot at the point where the 
curve meets the plain line through E N E. 
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Then, keep the foot on the middle line line fixed, and bring the other foot 
to the middle line so that a line drawn through the point on the carve where 
the foot was and the point on the middle line where it is now, may be parallel 
to the dotted line, then the foot will touch the middle line at the point marked 
N 81° E, which is the coarse that mast be steered by the Standard 
Compass. 

When the courses do not pass along either plain or dotted lines ; go from 
the middle line parallel to the plain lines and return to it parallel to the 
dotted lines, or shortly go by plains return by dotted. 

To Correct the Course Steered by the Standard Compass for Deviation. 

9. Supposing you have steered the following Courses by the Standard 
Compass, find the correct Magnetic Courses made from the above Deviations. 

StandardCourses...NE JE; EbyS; W; W by N ; 

Correct Magnetic . . .N 44° E ; N 89°E ; N 80°W ; N 67°W ; 

Short Rule, Go by dotted, return by plain. 



To Correct the Bearings of Two Distant Objects by the Standard Compass 

for the Deviation due to the 8hip*s Course, 

10. You have taken the following bearings of two distant objects by your 
Standard Compass as above ; with the ship*s head at N N E, find the bear- 
ings correct magnetic. 



First bearing South = S E. Second bearing W J N = N 82 W. 

Deviation 8 W Deviation 8 W. 



Correct Magnetic bearings 8 E Correct N 85 W. 



RuU, Go by dotted ; allow East Deviation to right, West to left. 

Place one foot of the dividers on the middle line, and the other at the point 
where the curve crosses the dotted line. The distance measured between 
the points of the dividers, applied along the middle line from the North or 
Soatib point shews the deviation to be 8°, and as the curve is b^ow the 
middle line at the N N E point the deviation is W. Hence the first correct 
bearing is S 8°E, and the second is N 85° W. 
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Example II. 

7. In the following Table give the Correct Magnetic Bearing of the distant 
object, and thence the deviation. 



Ship's Head 
Compaas. 


Bearing of 

DUtant Object 

by standard 

Compass. 


Deyiation 
Required. 


Ship's Head 

by Standard 

Compass. 


Bearing of 

Distant Object 

by Standard 

Compass. 


DcTiation 
Beqoired. 


North 
NE 
East 

SE 


N86°W 
W22 S 
S68 W 
S66 W 


24° W 

2 E 

12 E 

15 E 


South 
8W 

West 
NW 


8 58° W 

W28 8 
8 77 W 
N89 W 


17° E 
8 E 
7 W 

21 W 



To Find the Correct Magnetic Bearings, 
See page 288 Bergen's Navigation. 



As the Compass bearings are here reckoned from different points, they 
must be reduced to equivalent bearings, so that all the bearings may be 
reckoned from the same point ; and as there are more reckoned from the 
South point than from any other, it will be convenient to reckon them all 
from that point ; as follows : 



180°; 
N 86 W; 



S 94 W 



90°; 
W228; 

S 68W 



90°; 
W28S; 

8 62W 



180° 
N89W 

8 91W 



Next, arrange the bearings, both those given for the South point and the 
equivalents of the others, in regular order ; beginning with the equivalent for 
the position of the ship's head North, and then with that of her head N E, 
and so on as follows. 



8 94 W 


S53 W 


8 68 W 


8 62 W 


S 58 W 


8 77 W 


8 55 W 


S91 W 



275 



288 
276 

8)558 



69t say = S 70° W Correct Magnetic 
P^aring. 
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To Find the Deviations, Correct and Standard, 

Same name take difference. 

Rules, C right of s Deviation E, 

C left of s Deviation W. 



Correct S 70 W ; S 70 W ; S 7 W ; S 70 W ; 

Standard S 94 W ; S 68 W ; S 68 W ; S 66 W ; 



Deviations ... 24 W; 2E; 12 E ; 16 E ; 



Correct S70W; S 70 W ; S70W; S70W; 

Standard S 63 W ; S62W; S 77 W ; S91W; 



17 E; BE; 7W; 21 W ; 



To Shape a Course by the Standard Compass, 

8. With the deviations as above, give the course yon would steer by the 
Standard Compass to make the following courses correct magnetic. 

Rule, Go by plain, return by dotted. 

Magnetic NNE ENE West NW 

Standard N 81° E N 60° E N 80° W N 21° W 

To Correct the Course Steered by the Standard Compass for Deviation, 

9. Supposing you have steered the following courses by the Standard 
Compass, find the correct magnetic courses made from the above deviation 
table. 

Rule, Go by dotted, return by plain. 



Standard 

Magnetic 


....NNE ENE 
.... N7°E N77°E 

Cross Bearings, 


West 
S88°W 


NW 
N66°W 



10. You have taken the following bearings of two distant objects by your 
Standard Compass as above ; with the ship*s head at NW by W, find the 
bearings, correct magnetic. 

Rule, Go by dotted. 
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1st bearing S by W, say = S 11° W. 
Deviation for ship's head ... 18 W 



2nd bearing E by S = S 79° E 

18 W 



Correct magnetic bearing... S 7 E 



S97E 
180 



N88E 



Example III. 

7. In the following Table give the correct magnetic bearing of the distant 
object, and thence the deviation. 



Ship's Head 

by Standard 

Compass. 


Bearing of 
Distant Object 

Gompaas. 


Deviation 
Required. 


Ship's Head 

by Standard 

Compass. 


Bearing of 
Distant Objeet 

Compass. 


Deriation 
Beqnired. 


North 

NE 

East 

8E 


NIO^W 
N15 W 
N 19 W 
N20 W 


6** E 
11 E 

15 E 

16 E 


South 
SW 

West 

NW 


N 8** W 
N 19 E 
N 15 E 

N 4 E 


r w 

23 W 

19 W 

8 W 



As some of the bearings in this question are in the NW quadrant, and 
others in the NE quadrant, add all the Westings together, and all the East- 
ings together, take the difference of the sums and divide it by 8, the 
quotient will be the correct magnetic bearing, as follows : 

N 10 W N 19 E 

N 16 W N 15 E 

N 19 W N 4 E 

N 20 W 

N dW Sum of Eastings N 88 E 
Sum of Westings N 67 W 



Sum N67W 



8)29 



Correct magnetic bearing... 8f, say = N 4° W. 



To Find the Deviations, 



Correct... N 4° W 


N4°W 


N4°W 


N4°W 


Standard N 10 W 


N15 W 


N19W 


N20W 



Deviations 6 E 



HE 



15 E 



16 E 
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Correct... N 4° W 


N4°W 


N4°W 


N4°W 


Standard NSW 


N19E 


N15E 


N4 E 



1 W 28 W 19 W 8 W 



Rules, Correct and Standard ; same name take difference, different name 
take sum, 

C right of s deviation E. 
C left of s deviation W. 



To Shape the Course by the Standard Compass, 

8. With the deviations as above, give the courses yon would steer by the 
Standard Compass to make the following courses correct magnetic. 

Correct N by E E by N S W by S WNW 

Standard N 4° E N 66°E S 57° W N 67^ W 

Rule, Go by plain, return by dotted. 



To Correct the Course Steered by the Standard Compass for Deviation, 

9. Supposing you have steered the following courses by the Standard 
Compass, find the correct magnetic courses made from the above deviations. 

Standard N E by N ESE WbyS NWbyN 

Correct N 44° E S 52** E S 58° W N 88° E 

Rule, Go by dotted, return by plain. 

Cross Bearings, 

10. You have taken the following bearings of two distant objects by your 
Standard Compass as above, with the Ship's Head at W S W ; find the bear- 
ings, Correct Magnetic. 

Rule, Go by dotted, allow E dev, to right, W dev. to left. 



Ist bearing North, = N 0° E 2nd bearing East, = N 90' E 

Dev. 28 W Dev. 28 W 



Correct magnetic bearing, N 28 W Correct N 67 E 
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Example IY. 

7.' In the following Table, give the correct magnetic bearing of the distant 
object, and thence the deviation. 



Ship's Head 

by Standard 

Compass. 


Bearing of 

Distant Object 

by Standurd 

Compass. 


Required 
Deyiation. 


Ship's Head 

by Standard 

Compass. 


Bearing of 

Distant Object 

by Standard 

Compass. 


Beqnired 
Deviation. 


• 

North 
NE 

East 
SE 


W 86° N 
W 18 N 
W 12 N 

W 24 N 


0° 
28 E 
24 E 
12 E 


South 
SW 

West 
NW 


W 88" N 
N 40 W 
N 80 W 
N 82 W 


2° W 
14 W 
24 W 
22 W 



As the most of the bearings in this question are taken from the West point 
towards the North, it will be convenient to reduce the remaining bearings to 
their equivalents, reckoned from the West point thus : 



N40W 
90 

W50N 



N80 W 
90 

W60N 



N82W 
90 

W58N 



To Find the Correct Magnetic Bearing, 

o o 



W86N 
W18N 
W12N 
W24N 



W88N 
W50N 
W60N 
W58N 



85 



206 

85 

8)291 



86| say = W 86^ N. 



To Find the Deviations. 



Correct........ 

Standard .... 


.. W 86 N 
.. W 86 N 


W86N 
W18N 


W86N 
W12N 


W86N 
W24N 


Deviation 





28 E 


24E 


12 E 
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Correct W 86 N W 8 6 N W 86 N W86N 

Standard W 88 N W 60 N W 60 N W 68 N 



Deviation 2W 14 W 24 W 22 W 



Rules. Correct and Standard same name take difference, 

C right of 8, deviation E 
C left of s, deviation W, 

To Shape the Compass Course, 

8. With the deviations as ahove, give the coarse you would steer hy the 
Standard Compass to make the following Courses correct magnetic. 

Correct ENE SE W by S NNW 

Standard . . .N 46° E S 68° E N 76° W N 14° W 

Rule, Go hy plain, return by dotted^ 



To Connect the Compass Course for Deviation, 

9. Supposing you have steered the following courses by the Standard 
Compass, find the correct magnetic course made from the above deviations. 

Standard NNE E^N SW WNW 

Correct N 88°E S 71°E S 81°W S 87°W 

Rule, — Go by dotted, return by plain. 



To Correct the Compass Bearings, 

10. You have taken the following bearings of two disfcant objects by your 
Standard Compass, as above, with the Ship's head at ESE, find the bearings 
correct magnetic. 

Rules, Go by dotted. Allow E deviation to right, W deviation to left, 

1st bearing SE = S 45°E 2nd bearing SW by W = S 66° W 

Dev. 19E Dev. 19E 



Answer S 26 E Answer S 76 W 
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EXERCISES. 



EXEBCISE I. 



Y. 



Ship's head. 


Compass 
Beanng. 


1>eyiation. j Ship's Head. 


Compass 
Bearing. 


DeTiation. 


N 
NE 

E 
SE 


N 6°W 
N IE 
N 18E 
N87E 




s 

sw 
w 

NW 


N62°E 
N 51E 
N25E 
N 1 W 





8. N by E SE by E S i E S by W 

9. SE SbyW WSW N by W 

10. Ship's head SSW. 1st bearing W by N, 2nd bearing E by S. 

Note, In this Exercise, one of the given courses in 8 is N by E, and one 
in 9 is N by W, and the deviations are large at those points, so that the 
required corresponding courses are beyond the limits of the diagram ; in this 
case bring the ends of the diagram together so that all the lines may corres- 
pond, then complete the curve, and £nd the required courses. 

Thus, for the course N by E in 8, produce the plain line at North near the 
word diagram, extend the curve at that end by taking the deviation along 
the plain line at the other end, and applying it to the plain line produced at 
the first mentioned end ; then from N by E go by plain return by dotted ; 
find the distance from the North point to where the other leg of the dividers 
meets the middle line produced, apply it to the scale, and the required course 
is found to be N 16° W. 

The required course at N by W in 9 is found in a similar manner. 



EXEBCISE II. 



7. 



Ship's Head. 


Compass 
Bearing. 


Deviation. 


Ship's Head. 


Compass 
Bearing. 


Deviation. 


N 
NE 

E 
SE 


N8°E 

N8 W 
N IE 
N19E 




S 

SW 

w 

NW 


N8rE 
N86E 
N88E 
N22E 





8. NiE 



Why S 



WSW 



Ni W 



9. NNE E by N SW W by N 

10. Ship's head E by N. 1st bearing E ; 2nd bearing S. 
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EXEBCISB in. 



7. 



SUp'iHMd. 


OompMt 
Bearing. 


I>eTiatioii. 


Ship's Head. 


C!ompaB8 
Bearing. 


Deviation. 


N 

E 
BE 


W 86°N 
W 18N 
W12N 

W24N 




S 

SW 

w 

NW 


W88°N 
N40 W 
N80 W 
N82 W 





8. NNE 

9. E by S 



ENE 
South 



SE 

wsw 



Wby S 
NWby W 



10. Ship's head ESE. 1st bearing SE ; 2nd bearing SW by W. 



EXEBCISE lY. 



7. 



Ship'tHead. 


C!ompAB8 
Beaxing. 


Deviation. 


Ship's Head 


Compass 
Bearing. 


Deviation. 


N 
NE 

E 
SE 


N12°W 
N19 W 

N24 W 
N19W 




S 

SW 

W 

NW 


N14'W 
N 8W 
N 1 W 
N 5W 





8. 

9. 

10. 



NEbyN ESE S W by W NW 

EbyN SiE WbyS NNW 

Ship's head E by N. 1st bearing E ; 2nd bearing S. 

EXEBGISE Y. 



7. 



Ship's Head. 


CSompass 
Bearing. 


Deviation. 


Ship'. He«l. ' C»g«8 


Deviation. 


N 

NE 

E 

SE 


N7°W 
N2 W 

N5E 
N2E 




S 

SW 

w 

NW 


N 6°W 
N 21 W 
N 18W 
N 10 W 





8. NbyE SE S W by W NNW 

9. NEbyN E^N S^W W 
10. Ship's he^d W by S. 1st bearing NNE ; 2nd bearing ESE. 



7. 
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Ship's HMd. 


OompftM 
BMring. 


DcrUtioii. 


SUp's HmA. 


OompMs 
BMnng. 


D«TUti«l. 


N 
NE 

E 
SE 


N 20°W 

N 16 W 
N 9 W 
N 14 W 


■ 


s 
sw 

W 

NW 


N 88°W 
N 46 W 
N 40W 
N 26 W 





8. NiE SEiS SbyWiW WiN 

9. NbyEiE E^S SbyWiW N^W 
10. Ship*s head E by S. Ist bearing W ; 2nd bearing N. 



ExBBoisE yn. 



7. 



Ship's Head. 


Compass 
Baanng. 


Deflation, 


Ship's Head. 


Compass 
Bearing. 


Deviation. 


N 
NE 

E 
SE 


N 7°W 
N 12 W 
N 17W 
N 18W 




8 
BW 

W 
NW 


N 2°W 
N 17E 
N 14E 
N IE 





8. NNE ESE S i E W by S 

9. NNE ESE S i E W by S 
10. Ship's head SE by E. 1st bearing E ; 2nd bearing S 



ExEBoiSE Yin. 



7. 



Ship's Head. 


Compass 
Beaxing. 


Dniation. 


Ship's Head. 


Compasa 
Bearing. 


Deviation. 


N 
NE 

E 
SE 


S 64°E 
E 78 
E12N 
N67E 




8 

SW 

w 

NW 


E 16°N 
E 4S 
N112E 

S 68 E 





8. NNE i E E by S SW i W NW 

9. NNE EbyN WSW NW 
10. Ship's head ESE. 1st bearing E by N ; 2nd bearing S by E. 
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EXEBOISK IX. 



7. 



Bhip'iHead. 


OompaBi 
Beanng. 


Oerittion. 


Ship'a HMd. 


OompMi 
Beanng. 


DdTiation. 


N 
NE 

E 
SE 


N 52°E 
E 84N 
E 17N 

S 87E 




S 

SW 

W 

NW 


E 6°S 
E IN 
S 105 E 
E 88N 





8. NE by N E i N SSE NW by N 

9. N i E SE by S SSW W i N 

10. Ship's head S by E ^ E. 1st bearing ENE ; 2nd bearing S by E. 



EXBBCISE X. 



7. 



Ship's ^ad. 


Ck>mpa88 
Beanng. 


Deviation. 


Ship's Head. 


Compasa 
Beaxing. 


Deviation. 


N 

NE 

E 

SE 


E29°S 

S45E 

S87E 

E 49E 




s 

sw 
w 

NW 


E2rs 

E IN 
N86E 
E 7S 


- 



8. NEiE ENE WSW W by N 

9. NiE SJE SW WbyS 

10. Ship's head S W by S. 1st bearing N by W ; 2nd bearing W by S. 



7- 




EXEBOISB XI. 






Ship's Head. 


Compass 
Beaxing. 


Deviation. 


Ship's Head. 


Compass 
Beaxing. 


Deviation. 


N 

NE 

E 

SE 


E 8°S 
E 27N 
E 46N 

N 48E 




S 

SW 

w 

NW 


E 25°N 

S 88E 
S 67E 

E24S 





8. NEbyE E by S WbyS NW 

9. NNE S SW NNW 

10. Ship's head WSW. 1st bearing S by W ; 2nd bearing W by S. 
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7. 



EzxBoiSE XTT. 



Ship'B Head. 


CknnpasB 
B«anng. 


Deyiation. 


Ship'iHMtd. 


Compass 
Bearing. 


Deriation. 


N 
NE 

E 
SE 


S 46'^W 
S 26 W 
S 27 W 
S 40W 




S 

SW 

W 

NW 


S61°W 
S60 W 
S68W 
S66 W 





8. NiE 



EiS 



S by E 4 E 



SWiW 



9. E by S i S SW i S 



NW J W 



NWi W 



10. Ship's head E by S. Ist bearing SE. 2nd bearing SW. 
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ANSWERS TO EXERCISES IN THE 

CURVES. 



EXEBCISE I. 

7. Correct magnetic bearing N 22°E. Deviations 28"E, 21°E, 4'E, 16°W, 
SO^'W, 29°W, 8°W, 28°E. 

8. Courses to steer by compass, N 16°W, S 89°E, S 26°W, S 41°W. 

9. Correct magnetic courses, S 60°E, S 20°E, S 49°W, N 17°E. 

10. Correct magnetic bearings S 69"W, N 69°E. Deviation for ship's 
head 82°W. 

. * EXEBCTSE II. 

7. Correct magnetic bearing N 17°E. Deviations 14°E, 26"E, 16"E, 
2°W, 14°W, 18°W, 16°W, 6°W. 

8. Courses to steer by compass, N 6°W, N 86°W, S 86°W, N 14^W. 

9. Correct magnetic courses, N 44°E, S 82°E, S 27°W, S 87'^W. 

10. Deviation for ship's head 20°E. Correct magnetic bearings S 70°E, 
8 20^W. 

EXEBCISE III. 

7. Correct magnetic bearing, W 86"N. Deviation 0°, 23°E, 24'*E, 12*'E, 
2"W, 14^W, 24°W, 22°W. 

8. Courses to steer by compass, N 13°E, N 45''E, S 62°E, N 76''W. 

9. Correct magnetic courses, S 67°E, S 2°E, S 48°W, N 52*'W. 

10. Deviation for ship's head 19°E. Correct magnetic bearings S 26*'E, 
B 75°W. 
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EXSBOISE IV. 

7. Correct magnetic bearing N 18°W. Deviations 1°W, 6''E, ll'^E, 6^E, 
l^'E, 6°W, 12°W, 8°W. 

8. Courses to steer by compass, N SO'^E, S 77°E, S 66°W, N 38°W. 

9. Correct magnetic courses, N 89°E, S 4°E, S 68°W, N 27°W. 

10. Deviation for ship's head lO^'E. Correct magnetic bearings, S 80°E, 
S 10°W. 

EXEBOISE Y. 

7. Correct magnetic bearing N 7°W. Deviations 0% 6°N, 12°W, 9*W, 
2°W, 14^E, 11°E, 3°E. 

8. Courses to steer by compass, N 18°E, S 87°E, S 48°W, N 28° W. 

9. Correct magnetic courses N 80°E, N 78°E, S 6°W, N 80°W. 

10. Deviation for ship's head, 18°E. Correct magnetic bearings N 86°E, 
S 65°E. 

Exercise VI. 

7. Correct magnetic bearing N 26°W. Deviations 6°W, 10"W, 16°W, 
11°W, 8°E, 21°E, 16°E, 1°E. 

8. Courses to steer by compass N 12°E, S 86°E, S 6°W, S 78°W. 

9. Correct magnetic courses, N 11°E, N 80°E, S 28°W, N 10°W. 

10. Deviation for ship's head, 16°W. Correct magnetic bearings, S 74°W, 
N IG'^W; 

EXEBCISE VII. 

7. Correct magnetic bearing N 3°W. Deviations 4°E, 9''E, 14°E, 16°E, 
1°W, 20''W, 17°W, 4*'W. 

8. Courses to steer by compass, N 17°E, S 82°E, S 3°E, N 86°W. 

9. Correct magnetic courses, N 29°E, S 52°E, S 8"E, S 60°W. 

10. Deviation for ship's head, 16°E. Correct magnetic bearings S 74°E, 
S 16°W. 
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ANSWERS TO EXERCISES IN THE 

CURVES. 



Exercise I. 

7. Correct magnetic bearing N 22°E. Deviations 28'^E, 21°E, 4°E, 16°W, 
SO'^W, 29°W, 3°W, 28°E. 

8. Courses to steer by compass, N 16°W, S 89°E, S 26°W, S 41"W. 

9. Correct magnetic courses, S 60°E, S 20°E, S 49°W, N 17°E. 

10. Correct magnetic bearings S 69" W, N 69°E. Deviation for ship's 
head 82°W. 

. * EXERCTSE II. 

7. Correct magnetic bearing N 17°E. Deviations 14°E, 26'*E, 16°E, 
2*'W, 14°W, 18°W, 16°W, 6°W. 

8. Courses to steer by compass, N 6°W, N 86°W, S 85*'W, N 14^W. 

9. Correct magnetic courses, N 44°E, S 82°E, S 27°W, S 87°W. 

10. Deviation for ship's head 20°E. Correct magnetic bearings S 70''E, 
S 20^W. 

Exercise III. 

7. Correct magnetic bearing, W 86'N. Deviation 0°, 28°E, 24'*E, 12°E, 
2"W, 14°W, 24*'W, 22°W. 

8. Courses to steer by compass, N 18°E, N 45°E, S 62°E, N 76*'W. 

9. Correct magnetic courses, S 57°E, S 2°E, S 48°W, N 62''W. 

10. Deviation for ship's head 19*'E. Correct magnetic bearings S 26°E, 
B 76**W. 
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EXEBOISE IV. 

7. Correct magnetic bearing N IS^W. Deviations 1°W, 6^E, 11°E, 6^E, 
1"E, 6°W, 12°W, S-'W. 

8. Courses to steer by compass, N 80°E, S 77°E, S 66°W, N 88°W. 

9. Correct magnetic courses, N 89°E, S 4°E, S 68°W, N 27°W. 

10. Deviation for ship*8 head lO^'E. Correct magnetic bearings, S 80''E, 
S 10°W. 

EXEBOISE Y. 

7. Correct magnetic bearing N 7°W. Deviations 0% 6°N, 12°W, 9^W, 
2°W, 14''E, ll^E, S^'E. 

8. Courses to steer by compass, N 18°E, S 87°E, S 48°W, N 28°W. 

9. Correct magnetic courses N 80°E, N 73°E, S G'^W, N 80°W. 

10. Deviation for ship's head, Id^'E. Correct magnetic bearings N 86^E, 
S 66°E. 

Exercise VI. 

7. Correct magnetic bearing N 26°W. Deviations 6°W, 10"W, 16°W, 
11°W, 8°E, 21°E, 16°E, 1°E. 

8. Courses to steer by compass N 12°E, S 86°E, S 6°W, S 78° W. 

9. Correct magnetic courses, N 11°E, N 80°E, S 28°W, N 10°W. 

10. Deviation for ship's head, 16°W. Correct magnetic bearings, S 74°W, 
N le^'W; 

EXEBCISE VII. 

7. Correct magnetic bearing N 3°W. Deviations 4°E, 9''E, 14°E, 16"E, 
1"W, 20''W, 17°W, 4°W. 

8. Courses to steer by compass, N 17°E, S 82°E, S 8°E, N 86°W. 

9. Correct magnetic courses, N 29°E, S 62°E, S 3°E, S 60°W. 

10. Deviation for ship's head, IG'^E. Correct magnetic bearings S 74'^E, 
S 16°W. 
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EXEBCISE Vni. 

7. Correct magnetic bearing, S 86°E. Deviations 2VW, 2°W, 17°E, 
28°E, 2rE, 1"E, 17°W, 27°W. 

8. Courses to steer by compass, N 86°E, N 86°E, S 48°W, N 20°W. 

9. Correct magnetic courses, N 9"E, S 89°E, S 59°W, N 72°W. 

10. Deviation for ship's head, 25°E. Correct magnetic bearings S 76°E, 
8 14°W. 

EXEBGISE IX. 

7. Correct magnetic bearing, N 74°E. Deviations 22'^E, 18°E, I'^E, 
19°W, 21°W, 15°W, 1°W, 17°E. 

8. Courses to steer by compass, N 11°E, N 84°E, S 1°E, N 49°W. 

9. Correct magnetic courses, N 28°E, S 56°E, S 4^W, N 88°W. 

10. Deviation for ship's head, 22°W. Correct magnetic bearings, N 46''E, 
S 88°E. 

Exercise X. 

7. Correct magnetic bearing E 25''S. Deviations 4*W, SO^'W, 28*W, 
24°W, 4^E, 26°E, 29°E, IS'^E. 

8. Courses to steer by compass, N 77°E, S 85°E, S 48°W, S 72°W. 

9. Correct magnetic courses, N I'^W, S 6°E, S 71°W, N 72°W. 

10. Deviation for ship's head, 22''E. Correct magnetic bearings, N ll^'E, 
N 79°W. 

Exercise XI. 

7. Correct magnetic bearing E 11°N. Deviations 14°W, 16°E, 86°E, 
Sl'^E, 14°E, 18"W, 84'W, 86°W. 

8. Courses to steer by compass, N 42°E, N 72°E, N 66°W, N 20°W. 

, 9. Correct magnetic courses, N 24°E, S 14°W, S 88°W, N 60°W. 

10. Deviation for ship's head 25°W. Correct magnetic bearings, S 14°E, 
S 64''W. 
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EXEBGISB Xn. 



7. Correct magnetic bearing S ^S'^W. Deviations S'^E, 28''E, 2VE, S'^E, 
8°W, 12°W, 20°W, IS^W. 

8. Courses to steer by compass, N l^'E, N 72°E, 8 19°E, S 64''E. 

.9. Correct magnetic courses, S 68°E, S 86'W, N 78°W, N 66°W. 

10. Deviation for ship's head, 18°E. Correct magnetic bearings S 27''E, 
S 68"E. 



I 
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SUMNEK'S METHOD. 



In the following Examination Paper, the M.T.G. is given, and the declination 
and equation of time are corrected for the time from the nearest noon. Then 
with the first assumed latitude 49° 50'N the longitude is found exactly as 
in finding the longitude hy chronometer. 

The process is repeated with the same altitude and polar distance, and the 
second assumed latitude 50° 20'N. 

Note. See Arts. 98, 99, 100, and 222, Bergen's Navigation. 



Exn, 6. a. Port of- 




EXAMINATION PAPER. 

TO BE USED BT A CANDIDATE FOB A CEBTIFIGATB OF COMPETBNCT AS A 

Bj^-gJ*r. FIRST MATE. 

in pamunee ot _______ 

17 and 18 Vie., 
e.104. 

To be used at the above Port this day of 



K3. A Candidate for a First Mate's Certificate of Competency wiU be required to work the questions in 
Papers Exn. 4, Exn. 6, and Exn. 6, in addition to the questions in this Paper. 



If at sea on November 2drd, 1876, A.M., and uncertain of my position, 
when a chronometer shewed 22d 20h 21m 15s G.M.T. Suppose the observed 
altitude of the Sun's L.L. be 5° 42' 80", and again P.M. the same day, when 
the chronometer shewed 28d Ih 60m 27s G.M.T. , the observed altitude of 
the 8un*s L.L. be 14"^ 25' 54". The ship have made 26 miles on a true West 
course in the interval. Height of the eye 17 feet. Required the line of 
bearing when the first altitude was taken, and the position of the Ship by 
** Sumner's Method " when the second altitude was observed, assuming the 
latitudes 49° 50'N and 50*" 20'N. 
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•aee for Minor CorrectionB 



M.T.0. 1876. 

d h m s 
NoYemb6r 22 20 21 15 
23 


8 38 45 



8-6 



Ooseo. 
20 27 0^ 0028271 
4- 47 



110 27 59^ 



0-028318 



Diff. 79 
59 

711 
895 

46,61 



59 



1053,74 



Cob. 

O / M 

83 1 0^ 


9-084864 
— 1016 


83 1 59. 
Dif 


9083849 


f. 1721 
59 


15489 
8605 


1015,89 


Cos. 

o / u 

83 16 0] 


9-069107 
— 1064 


83 16 59, 


9-068053 


Di 


flf. 1786 



16074 
8930 



i 



CALCULATION. 

FIBST LINE OF BEABING. 
Var. Dec. Eq. T. 



80-69 
8-6 

18414 
9207 



20 29 49 S 
— 1 60 

20 27 69 
90 



m 8 

— 13 16-21 
+ 2-61 

— 18 18-82 



60)11,0-484 P.D.110 27 69 
1 50*4 



ASSUMED LATITUDE 49*» 60' N. 



Var. 

•724 
8-6 

4844 
2172 

2-6064 



Obs. alt. 5 42 80 
Dip.... — 4 4 



Corr. . . 


6 88 26 

— 8 42 


Sem. . . 


6 29 44 
+ 16 15 


Trae alt. 


6 46 69 



Alt... 5 46 69 
Lat.. 49 50 
P.D..110 27 69 



2)166 8 58 

83 1 69 
77 16 

h m 8 
H.A. . . 20 29 64 
Eq. T. — 13 19 

d 

M.T.S. Not... 22 20 16 36 
M.T.G.NoY... 22 20 21 15 



See... 0-190431 
Co8ec. 0*028318 



Cos... 9-083849 
Sin... 9-989186 



Log. . . 9-291784 
92 



14=2 



4 40 
60 

4)4 40 

LongitudA V 10' West. 



ASSUMED LATITUDE 60* 20'N. 



Alt... 6 46 59 
Lat.. 60 20 
P.D. 110 27 69 



2)166 83 58 

83 16 69 
77 31 

h m 8 
H.A. 20 32 42 
Eq.T.— 13 19 
d 



See. . . 0-194961 
Cosec. 0*028318 



Cob. . . 9-068068 
Sin... 9*989609 



Log.. 9-280941 
109 



8. 



16^2 



22 20 19 28 M.T.S. Not. 
22 20 21 16 M.T.Q. Not. 



1 52 
60 60 

4)1 112 



Longitude 0** 28' West. 
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PBOJECTION OF THE CHABT 



Draw the assumed parallels of latitude, and mark both positions as found 
by the preceding calculation, on the chart ; call the position on the lower 
latitude A and that on the higher latitude B. Draw a straight line through 
A and B ; this line will be the Jirst line of heanng. Find its direction by 
the compass, and express it in degrees. It is true' N42°E. 

Next, take any point P in the line A B, set ofif the true course West, and 
the distance, 26 miles, run in the interval to a point 0. 

Through C draw a line parallel to A B, and mark it A' B', which are read 
A dash and B dash respectively. 

Now, suppose the ship's computed positions, at the time of taking the 
second altitude, to be as follows: where D and E denote the respective 
positions on the chart. 

D E 

Latitude 49" 50' N Latitude 60° 20' N 

Longitude 18iW Longitude 1 37iW 

Find the ship's position on the chart at the time of taking the second 
altitude. Proceed as follows : — Mark the given positions D and E on the 
chart. Draw a line from D to E ; this line will be the second line of bearing, 
Mark the point where it intersects the line A' B' by the letter S ; then S is 
the ship's position at the time of taking the second altitude, and by the chart 
it is in latitude 50" 13' N, Longitude V 18' W. 

To find the Sun's Bearing, 

The first altitude was taken in the forenoon and when the ship was North 
of the sun. Li this case, look from A to B, and allow 90" to the right hand 
of the first line of bearing, thus :— 

First Hue N 42"E true 
Allow to right 90 



N182E 

180 



Sun's bearing S 48 E true 

Notes 1. In Sumner's Method the longitudes given by the Examiners are 
found with the given a^umed latitudes ; the second altitude and the de- 
clination and equation of time due to the second, Greenwich date. 
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2. The first line of bearing being produced meets the land about 8 miles 
to the West of Beachy Head. See Arts. 99 and 100, pages 148 and 144, 
Bergen's Navigation, for some remarks on the utility of this problem, and a 
modification of it. 

EXERCISES. 

1. If at Sea on March 15th, 1865, a.m., and uncertain of my position, 
when a Chronometer shewed 14d. 20h. 10m. 51s. G.M.T. Suppose the 
observed altitude of the Sun's L.L. be 14"^ 14' 0", and again p.m. the same 
day, when the Chronometer shewed 15d. Bh. 45m. 9s. G.M'T. the observed 
altitude of the Sun's L.L. be 28° 17' 0' The ship have made 21 miles on a 
true course N by E f E in the interval. Height of the eye 16 feet. 
Required the line of bearing when the first altitude was taken, and the 
position of the Ship by ** Sumner's Method " when the second altitude was 
observed ; assuming the latitudes 49° 0' N and 49° 40 N. 

Again ; suppose the Ship's calculated position at the time of taking the 
second altitude to be as follows :— 

D E 

Latitude 49° 0' N Latitude 49° 40' N 

Longitude 4 17 W Longitude 4 58^ W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

2. If at sea on April 5th, 1866, p.m. and uncertain of my position, when 
a Chronometer shewed 6d. Ih. 17m. 258. G.M.T. Suppose the observed 
altitude of the Sun's L.L. be 45° 7' 10", and again p.m. the same day, 
when the Chrouometer shewed 6d. 4b. 2dm. 24s. G.M.T. the observed alti- 
tude of the Sun's L.L. be 24° 52' 10". The ship have made 46 miles on a 
true N.E. course in the interval. Height of the eye 18 feet. Required the 
the line of bearing when the first altitude was taken, and the position of the 
ship by ** Sumner's Method " when the second altitude was observed ; 
assummg the latitudes 50° 10' N and 50° 80' N. 

Again ; suppose the Ship's calculated position at the time of taking the 
second altitude to be as follows : — 

D E 

Latitude 50° 80' N Latitude 51° 0' N 

Longitude 7 17 W Longitude 7 86 W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

Note. — In this question, the given course and distance sailed, takes the 
Ship to the Northward of the higher assumed lalitude, it is therefore taken 
as the lower assumed latitude for the second line of bearing. 

8. If at sea on January 12th, 1876, a.m., and uncertain of my position, 
when a Chronometer shewed lid. 21h. 29m. 51s. G.M.T. Suppose the 
observed altitude of the Sun's L.L. be 6° 18' 80", and again p.m., the same 
day when the Chronometer shewed 12d. 8h. 55m. 80s. G.M.T. the observed 
altitude of the L.L. be 5° 89' 0". The Ship have made 82 miles on a true 
S.E. by E. i E. course in the interval. Height of the eye 21 feet. Required 
the line of bearing when the first altitude was taken, and the position of the 
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Ship by "Snmner's Method** when the second altitude was observed; 
assuming the latitudes 60° 0' N and 51"* 0' N. 

Again ; suppose the Ship's position at the time of taking the second 
altitude to be as follows : — 

D E 

Latitude sV 0' N Latitude 61° 0' N 

Longitude 6 88 W Longitude 8 6i W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

4. If at sea on February 24th, 1876, a.m., and uncertain of my position, 
when a Chronometer shewed 28d 21h 14m 46s G.M.T. Suppose that the 
observed altitude of the Sun's L.L. be 16^ 16' 20", and again p.m. the same 
day when the Chronometer shewed 24d 2h 87m 17s. G.M.T. , the observed 
altitude of the Sun's L.L. be 24? 48' 0". The ship have made 81 miles on a 
true NE i E course in the interval. Height of the eye 28 feet. Bequired 
the line of bearing when the first altitude was taken, and the position of the 
Ship by '* Sumner's Method " when the second altitude was observed; 
assuming the latitudes 60° O'N and 60° 80'N. 

Again ; suppose the Ship's position at the time of taken the second altitude 
to be as follows : — 

D E 

Latitude 60° 0' N Latitude 60° 80' N 

Longitude 6 48 W Longitude 6 66}W 

Find the Ship's position on the chart at the time of taken the second 
altitude ? 

6. If at sea on March 9th, 1876, a.m., and uncertain of my position, when 
a Chronometer shewed 8d 21h 86m 2s G.M.T. Suppose the observed 
altitude of the Sun's L.L. be 22° 27' 80", and again p.m. the same day when 
the Chronometer shewed 9d Ih 48m 29s G.M.T., the observed altitude of 
the Sun's L.L. be 82° 84'. The Ship have made 18 miles on a true WNW 
course in the interval. Height of the eye 19 feet. Required the line of 
bearing when the first altitude was taken, and the position of the Ship by 
<* Sumner's Method " when the second altitude was observed ; assuming 
the latitudes 61° O'N and 61° 80'N. 

Again ; supose the Ship's position at the time of taken the second altitude 
to be as follows : — 

D E 

Latitude 61° O'N Latitude 61° 80' 

Longitude 6 82 W Longitude 7 46 i W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

6. If at sea on April, 1876, p.m. and uncertain of my position, when a 
Chronometer shewed lOd Ih 17m 46s. G.M.T. Supposed the observed 
altitude of the Sun's L.L. be 46° 17' 16", and again p.m. the same day when 
the Chronometer shewed lOd 6h 9m 14s G.M.T., the observed altitude of 
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Snn's L.L. be 18° 17'. The Ship have made 12 miles on a true W i N 
coarse in the interval. Height of the eye 27 feet. Required the line of 
hearing when the first altitude was taken, and the position of the ship 
by '' Sumner's Method*' when the second altitude was observed; assuming 
the latitude 61° 10' N and 61° 80' N. 

Again ; suppose the Ship's positions at the time of taking the second 
altitude to be as follows : — 

Latitude 61° 10' N Latitude 61° 80' N 

Longitude 6 18 W Longitude 6 18} W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

7. If at sea, on May, 1876, a.m., and uncertain of my position, when a 
Chronometer showed 29d 19h 21m 19s G.M.T. Suppose the observed 
altitude of the Sun's L.L. be 23° 42' 10", and again p.if. the same day when 
the Chronometer shewed BOd 2h 7m 9s G.M.T. , the observed altitude of the 
Sun's L.L. be 66° 46'. The ship have made 67 miles on a true W. course 
in the interval. Height of the eye 16 feet. Required the line of bearing when 
the first altitude was taken, and the position of the Ship by ** Sumner's 
Method " when the second altitude was observed ; assuming the latitudes 
60°0'Nand61°0'N. 

Again ; suppose the Ship's positions at the time of taking the second 
altitude to be as follows : 

D E 

Latitude 60° 0' N Latitude 61° 0' N 

Longitude 10 20 W Longitude 12 21} W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

8. If at sea, on June 24th, 1876, a.m., and uncertain of my position, 
when a Chronometer showed 24d Oh 6m 64s G.M.T. Suppose the observed 
altitude of the Sun's L.L. 60° 26' 16", and again p.m. the same day when the 
Chronometer shewed 24d 7h 19m d6s G.M.T. observed altitude of the Sun's 
L.L. be 12° 67'. The Ship have made 88 miles on a true "E i B course in 
the interval. Height of the eye 20 feet. Required the line of bearing when 
the first altitude was taken, and the position of the Ship by ** Sumner's 
Method " when the second altitude was observed ; assuming the latitudes 
61° 80' N and 61° 88' N. 

Again ; suppose the Ship's positions at the time of taking the second 
altitude to be as follows : 

D E 

Latitude 61** 80' N Latitude' 61° 88' N 

Longitude 10 60i W Longitude 10 46 W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 
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9. If at sea on Jaly, 1876, p.if. at Ship, and anoertain of my position, 
when a Chronometer showed 5d Ih 8m 59s G-.M.T. Suppose the observed 
altitude of the Sun's L.L. be 61^ 16' 10", and again p.m. the same day when 
the Chronometer showed 5d 6h 17m 9s G-.M.T., the observed altitude of the 
Sun's L.L. be 20"^ 20'. The Ship have made 18 miles on a true W by N i N 
course in the interval. Height of the eye 24 feet. Required the line of 
bearing when the first altitude was taken, and the position of the Ship by 
** Sumner's Method " when the second altitude was observed ; assuming the 
latitudes 60° 40' N and 60' 52' N. 

Again ; suppose the Ship's positions at the time of taking the second 
altitude be as follows : 

D E 

Latitude 60° 40' N Latitude 60° 62' N 

Longitude 8 12 W Longitude 8 8W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 



10. If at Sea on August, 1876, a.m. at Ship, and uncertain of my position, 
when the Chronometer shewed 16d. 8h. Om. 20s. Suppose the observed 
altitude of the Sun's L.L. be 28'' 14' 10", and again p.m. at Ship the same 
day when the Chronometer shewed 16d. 14h. Om. 20s. G.M.T. the observed 
altitude of the Sun's L.L. be 46° 21'. The ship have made 80 miles on a 
true E. course in the interval. Height of the eye 12 feet. Bequired the 
line of bearing when the first altitude was taken, and the position of the 
Ship by <' Sumner's Method" when the second altitude was observed ; 
assuming the latitudes 50'' 10' N. and 60° 60' N. 

Again ; suppose the Ship's positions at the time of taking the second 
altitude to be as follows : — 

D E 

Latitude 60° 10' N Latitude * 60° 60' N 

Longitude 179 16iE Longitude 178 6 E 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 



11. If at Sea on September 14th, 1876, a.m., and uncertain of my position 
when a Chronometer shewed 18d 19h 4m 678 G.M.T. Suppose the observed 
altitude of the Sun's L.L. be 10° 26' 10", and again p.m. the same day when 
the Chronometer showed 14d 8h 6m 60s G.M.T., the observed altitude of 
the Sun's L.L. be 80° 24'. The ship have made 82 miles on a tine NE by E 
i E course in the interval. Height of the eye 17 feet. Bequired the line of 
bearing when the first altitude was taken, and the position of the ship by 
'* Sumner's Method " when the second altitude was observed ; assuming the 
latitudes 49° 80' N and 60° 0' N. 

Again ; suppose the Ship's computed positions at the time of taking the 
second altitude be as follows : 
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D E 

Latitude 49° 80' N Latitude ' 60'' 0' N 

Longitude 8 58 W Longitude 4 82^ W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

12. If at sea on October 20th, 1876, p.m., and uncertain of my position, 
when a Chronometer showed 20d Oh 80m 54s G.M.T. Suppose the observed 
altitude of the Sun's L.L. be 29° 87' 15", and again p.m. the same day when 
the Chronometer showed 20d 8h 44m 50s G.M.T. , the observed altitude of 
the Sun's L.L. be 12'' 21'. The Ship have made 24 miles on a true NNE i E 
course in the interval. Height of the eye 20 feet. Required the line of 
bearing when the first altitude was taken, and the position of the Ship by 
Sumner's Method " when the second altitude was observed ; assuming the 
latitudes 49" 20' N and 49° 28' N. 

Again ; suppose the Ship's calculated positions at the time of taking the 
second altitude to be as follows : 

D E 

Latitude 49**' 20° N Latitude 49° 50' N 

Longitude 8 47 W Longitude 4 17iW 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

18. If at sea on November 28rd, 1876, a.m., and uncertain of my position, 
when a Chronometer showed 22d 20h 17m 28s G.M.T. Suppose the 
observed altitude of the Sun's U.L. be 6° 14' 40", and again p.m. the same 
day, when the Chronometer showed 28d Ih 46m 40s G.M.T., the observed 
altitude of the Sun's U.L. be 14° 58' 20". The Ship have made 5 miles on 
a true West course in the interval. Height of the eye 17 feet. Required 
the line of bearing when the first altitude was taken^ and the position of the 
ship by ** Sumner's Method" when the second altitude was observed; 
assuming the latitudes 49° 50' N and 50° 20' N. 

Again : suppose the Ship's calculated positions at the time of taking the 
second altitude to be as follows : 

D E 

Latitude 49° 50' N Latitude 50° 20' N 

Longitude 48iE Longitude 41 W 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

14. If at sea on December 5th, 1876, a.m., and uncertain of my position, 
when a Chronometer shewed 4d 21h 10m 2s G.M.T. Suppose the observed 
altitude of the Sun's U.L. be 9° 27' 7", and again p.m. the same day, when 
the Chronometer shewed 5d 2h 5m 59s G.M.T., the observed altitude of the 
Sun's U.L. be 9° 89' 0". The Ship have made 21 miles on a true WNW 
course in the interval. Height of the eye 19 feet. Required the line of 
bearing when the first altitude was taken, and the position of the ship by 
Sumner's Method " when the second altitude was observed ; assuming the 
latitudes 51° 80' N and 52° 0' N. 
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Again ; suppose the Ship's positions at the time of taking the second 
altitude be as follows : 

D E 

Latitude 61°* 80' N Latitude 62° 0' N 

Longitude 8 16i E Longitude 2 8i E 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 

16. If at sea on January 14th, 1876, a.m., at Ship, and uncertain of my 
position, when a Chronometer showed, January 14th, llh 29m Os G.M.T. 
Suppose the observed altitude of the Sun's L.L. be 18° 68' 44", and again 
the same day when the Chronometer showed January 14th, 18h 12m Os 
G.M.T., the observed altitude of the Sun's L.L. be 18° 6' 61". The Ship 
have made 8 miles on a true North course in the interval. Height of the 
eye 19 feet. Required the line of bearing when the first altitude was taken, 
and the position of the Ship by ** Sumner's Method " when the second 
altitude was observed ; assuming the latitudes 48° 48' N and 49° 80' N. 

Again ; suppose the Ship's positions at the time of taking the second 
altitude as follows : 

D E. 

Latitude 48° 48' N Latitude 49° 80' N 

Longitude 178 6W Longitude 177 28iE 

Find the Ship's position on the chart at the time of taking the second 
altitude ? 
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A TABLE OF THE ANGLES. 

VUoh «T«tj point and «igbtli of a point mukoB nith the meridutn. 



POINTS. 


NO. DE««BEB. fe.l NO. 1 POINIfl. 1 


North. 




1 

3 


0° 0' ff 
1 24 S2 

3 48 45 

4 IS 7 

5 37 SO 

7 1 53 

8 26 IS 

9 50 37 


Sontb 




NbjE....NbjW.... 


1 


11 15 

12 3'J 22 
14 3 45 
16 28 7 
16 62 30 
IB 16 52 
19 41 16 
ai 5 37 


1 flbyW 


..8b;E 


HKE.... SNW 






2 6SW 


....BSE 






23 54 23 








i 


25 18 46 












36 43 7 










1 


28 7 30 












29 31 S2 










i 


30 56 15 
33 30 37 








NE bjN..NWby N .. 




33 45 

35 9 32 

36 33 45 

37 58 7 
S9 22 30 




swbje.... 


.BEbjB 






40 46 69 










i 


43 U 15 
43 36 37 








NE NW 




45 

46 24 23 




8W 


8E 
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IT 48 45 










49 13 7 












60 37 SO 












63 1 S3 










f 


53 26 15 












54 60 37 
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56 16 
67 39 23 
69 3 45 

60 28 7 

61 52 ao 
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64 41 16 
66 6 87 
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67 30 

68 54 23 

70 18 46 
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73 7 80 










74 31 69 
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SUPKiEMKNT TO KAVIGATtON. 



PRACTICAL EXAMINATION IN THE USE 



OF THE 



BLANK CHART 

FOR ALL GRADES WHERE THE CHART IS USED. 



DEVIATION CAED, No. 1. 



SHIP'S HEAD WHEN BUILDING. 



Ship^d Head. 
Correct Magnetic. 



DeviatioDs. 



North ... 
Nby E... 

NNE 

NE by N 

NE 

NEby E . 

ENE 

E byN.... 

East 

Eby S.... 

ESE 

SEbyE . 

SE 

SE by S . 

SSE 

SbyE.... 
South .... 
SbyW.... 

ssw 

SW by S . 

SW 

SW by W. 
WSW .... 
Why S.... 

West 

WbyN . 
WNW .... 
NWby W 

NW 

NW by N. 
NNW .... 
NbyW . 



2 East 

6 
10 
15 
20 
22 
24 
25 • 
25 
23 
19 
U 

9 

8 

8 West 

4 

6 

7 

9 
11 
12 
14 
17 
19 
20 
21 
20 
18 
16 
12 

8 

4 



Ship's Head 
by Compass. 



North . . . 
NbyE... 

NNE 

NE by N . 

NB 

NE by E . 

ENE 

E byN..., 

East 

Eby S.... 

ESE 

SEbyE . 

SE 

SE by S . 

SSE 

SbyE.... 
South .... 
SbyW.... 

SSW 

SW by S . 

SW 

SW by W. 
WSW .... 
WbyS.... 

West 

WbyN . 
WNW .... 
NWby W 

NW 

NW by N . 
NNW .... 
NbyW . 



DeTiatioDB. 



West 



2 East 

10 

16 

22 

24 

25 

24 

22 

20 

16 

15 

9 

6 

2 

2 

8 

6 

6 

7 

9 
10 
12 
14 
15 
18 
20 
21 
21 
20 

17 

12 

6 



J 
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Exn. 9 0. 



Port of Sunderland, 



Rotation No. 



224 



EXAMINATION IN CHAET 

FOR ALL GBADES WHEBE THE CHART IS USED. 



The Candidate will be required to work out the folio wing questions on either 
a trae or magnetic chart, whichever may be handed to him by the 
Examiner ; and also determine whether the chart is a true or magnetic 
one, and whether it is for the northern or southern, and eastern or 
western Hemisphere. 



Example I. 

(1.) Using deviation card No find the course to steer by compass 

from Boulogne Light to the Boyal Sovereign Shoal Light, also the distance. 

Answer. — Compass Course N 61° 87'=NW f W. Distance 44 miles. 
Variation 19° 26'W. Deviation 20° 22'W. 

(2.) With the ship*s head on the above-named compass course, a 
(Lighthouse) Dungeness, bore by compass North, and Boulogne bore S 52°E 
by the same compass, find the ship's podition. 

Answer.— Latitude 60° 44i'N. Longitude 1° 13'E. 

(8.) With the ship's head as above, a (Lighthouse) Beachy Head bore by 
compass N 14°W, and after continuing on the same course 15 miles, it bore 
N 68°E, find the position of ship, and her distance from Beachy Head at the 
time of taking the second bearing. 

Answer.— Latitude b(f 86^N. Longitude 0° 6'E. Distance 9i miles. 



All the foregoing questions must be answered, but this does not preclude 
the examiner from putting any other questions of a practical character or 
which the local circumstances of the port may require. 

(Signature) Wm. C. BERGEN, 

Date 9th June, 1881, 

Chart used English OhanneL 
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EXAMINATION IN CHAET. 



Solution of the preceding Questions. 

(1.) Lay the edge of a parallel raler over Boulogne Light and the Royal 
Sovereign Shoal Light, then move the raler parallel to the line through them 
until an edge pass through the centre of the true compass, the point of the 
compass coinciding with the edge of the ruler shews the true course fromr 
Boulogne to the Shoal to be W ^ S, and by applying a pair of dividers to the 
space between them and then to the latitude scale at the side of the chart the 
distance is found to be 44 miles ; then proceed as follows : 

N 



W- 



E 

By the true Chart ; to points, Degrees and Minutes, 



S 



True course from Boulogne to Shoal W ^ S = S 88° 86'W 

Variation ; from chart 19 25 W allow to right hand 

S 108 1 W 
180 



Magnetic course Why N | N = N 71 59 W 

Deviation, from left side of card 20 22 W allow to right hand 

Compass course NW * W = N 51 87 W 

To find the Deviation for W by N ^ N. 

Ship's Head. Deviation. 

W by N 21° 21° 0' 

WNW 20 — 88 



1 20 22 Deviation due to W by N | N. 
60 

8)60 difference in minutes 

7*5 difference due to J point 
5 



87'5 difference due to f point 



Note. It is in general sufficiently near the truth to work to the nearest 
degree, as follows : 
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By the Magnetic Chart, to Points and Degrees, 

Find the magnetic coarse with the parallel raler and magnetic compass in 
the same manner as in finding the true course. 

Magnetic course from Boulogne to Shoal W by N f N = N 72°W 
Deviation 20 W to right 

Compass course NW f W = N 62 W 



Note. It sometimes happens that the course is between two courses on the 
middle line, and that there is a considerable difference in the deviations of 
the two adjoining courses. 

Thus, suppose that for the course NE the deviation is 2°E, and for the 
course NE by E it is lO^W, and that it is required for the course NE f E, 
then proceed to find the difference of deviations for every ^ point, and thence 
the deviation for NE f E as follows. 

Ship's Head Deviations. 

NE / \ 2''E 

NE J E Add 8° dev. 1 W 
NE i E-i for each I 4 W 
NE i E J point. 7 W 

NEbyEi jlOW 

Difference of deviation 4)12 for 1 point 

Thus the deviation for the ship*s head NE f E is 7^W, or by taking 8*" from 
lO'^W, the deviation for NE f E is 7''W. 

It often happens that the deviation due to an intermediate course can be 
seen at once by inspection. 

Thus in question (4), in this example, the deviation is required for NWi W 
and by the Table. 

The deviation for ship's head NW = 16**W 

NW by W = 18 W 
And it is evident that for ship's head NW i W = 17 W 
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N 



W- 



E 

(2.) By Tru$ Charts to Points^ Degress and Minutes, 
S 

Compass bearings, Dungeness North =N 0° O'W Boulogne SE f E=S 52** 2'E 

Deviation same as in (1) 20 22W AUow to left 20 22 W 

Magnetic bearings N by W J W=N20 22W E by S | S = S 72 24E 

Variation same as in (1) 19 25W Allow to left 19 25W 

True bearings NW i N = N 89 47W S 91 49 E 

180 



E t N 88 11 E 

By Magfietic Charts to Points and Degrees, 

Compass bearings Dungeness North = N O^W Boulogne SE | E s: S 52'' E 

Deviation same as in (1) 20 W to left 20 W 

Magnetic bearings N by W } W= N 20 W E by S | S =S72E 

Draw a line through Dungeness bearing N by W } W magnetic, or NW i N 
true, and another through Boulogne bearing E by S f S magnetic, or E ^ N 
true, the point where they meet is the position of the ship on the chart, and 
it is in Latitude 50° 44'N, Longitude 1" 18'E. 

(8). By True Chart, to Degrees and Points, 

Beachy Head bore by compass N 14°W, and afterwards N 68**E 
Deviation same as in (1) 20 W to left 20 W 

Magnetic bearings NW by N = N 84 W NE i E 48 

Variation same as in (1) 19 W to left 19 



True bearings NW f W = N 58 W NNE i E = N 29 E 

By Magnetic Chart, to Degrees and Points, 

Beachy Head bore by compass N 14''W Afterwards N 68*E 
Deviation same as in (1) 20 W to left 20 W 

Magnetic Bearings NW by N =:N 84 W NE i E = N 48 E 

Draw a line M, through Beachy Head, bearing NW by N magnetic, or 
NW I W true, and another, N, bearing NE i E magnetic, or NNE \ E 
true, take 15 miles in the dividers, from i^e latitude scale at the side of the 
chart, and move a parallel ruler parallel to the course from Boulogne to the 
Boyal Sovereign Shoal, until the dividers reach from M to N ; then N is the 
position of the ship, and she is 9 miles distance from Beachy Head, and in 
Latitude 50° 87'N, Longitude 0° 6'E. 



Rotation No. 
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ExB. 9 B. 

Port of 



EXAMINATION IN CHAET, 

ADDITIONAL FOR MASTERS. 



(d.) Find the coarse to steer by compass from Boulogne to Royal 
Sovereign Shoal (see question 1) to counteract the effect of a current which 
set WSW magnetic, at the rate of 2 miles per hour, the ship making by log 
4 miles per hour, also the distance the ship would then make good per hour 
towards the Shoal. 

Answer. — Compass course N 84°W. Distance 5^ miles. 

Set of current, or tide, WSW magnetic = S 67° 80'WW 
Variation from chart 19 25 W Allow to lef 



Set of current, true S 48 6 W = SW J W 



Let A, on j;he chart, be the point from which the ship starts, and that she 
is bound along the line AC ; as the scale of the chart is too small for this 
problem, and the longitude scale is one of equal parts, take 10 miles on it, 
to represent 1 mile in this problem ; set ofif 2 miles, the rate of the tide, that 
is 20 miles on the longitude scale, from A to B, WSW magnetic, or SW i W 
true ; then take 4 miles, the rate of the ship, that is 40 miles on the scale, 
set one foot of the dividers on the point B, and let the other foot meet the 
line AC in the point C, join BC. 

Then the direction of BC represents the course the ship must steer, to 
counteract the effect of the current, and the line AC represents the distance 
the ship would make good in an hour. 

By the true compass the course from B to C is W by N f N 
True course W by N f N = N TO'^W 
Variation 19 W Allow to right 



Magnetic course N 61 W = NW i W 

Deviation for ship's head NWiW 17 W AUow to right 

Compass course N 84 W = NW by N 

And by the scale the distance is 62^ miles, that is the distance made good 
per hour is 5^ miles. 

Note. If the dotted line AD be drawn parallel to BC, and CD parallel to 
BA, then the ship's head is always in the direction of AD, but she is always 
on the line AC ; the candidate will not be required to draw the lines AD, DC. 
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(5.) On January 18th at 6h Om A.M., being off Shoreham by reckoning, 
tooK a cast of the lead, required the correction to be applied to the depUi 
obtained by the lead line before comparing it with the depth marked on the 
chart. 

d. h. m. ft. in. 

Time of H.W. at Dover, Jan. 12 11 89 P.M. Height of tide at Dover 19 1 

Constant for Shoreham + 22 Constant for Shoreham — 1 2 



Time of H.W. at Shoreham 18 1 A.M. Height of tide Shoreham 17 11 
M.T.S. 18 6 A.M. i Mean Spring range „ 9 

Time after H.W. at Shoreham 6 59 Below mean level 8 11 



ft. in. 
Half mean spring range at Shoreham 9 See page 226 Tide Table. 

Table B. —8 11 



Correction to be subtracted 1 from depth by lead 



(See Bergen's Navigation page 288.) 

(6.) What do yon understand the small numbers to indicate that yon see 
placed about the chart, and at what time of tide ? 

A. Depth of water in fathoms, sometimes in feet. At low water ordinary 
springs. 

(7.) What do the Boman numerals indicate that are occasionally seen 
near the coasts and in harbours ? 

The time of high water at that place, at full and change of the moon. 

(8.) How would you find, approximately, the time of high water at any 
place, the Admiralty tables not being at hand, nor any other special tables 
available ? 

To the time of high water at full and change I would add 49 minutes 
for every day that has elapsed since the full or change of the moon ; or to 
the time of the moon's meridian passage, corrected for longitude, add the 
port establishment, the sum, in either case, would be the P.M. tide required. 

All the foregoing questions, and those on Form Ezn. 9 C, must be 
answered, but this does not preclude the examiner from putting any other 
questions of a practical character or which the local circumstances of the 
port may require. 



Signature. 
Date 
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Exn. 9 C. 

Port of Sunderland, 



BoUtion No. 
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EXAMINATION IN CHART- 



Example II. 



FOR ALL GRADES WHERE THE CHART IS USED. 



The Candidate will be required to work out the following questions on 
either a true or magnetic chart, whichever may be handed to him by the 
Examiner ; and also to determine whether the chart is a true or magnetic one, 
and whether it is for the Northern or Southern, or Eastern or Western 
Hemisphere. 

(l.j Using a deviation card No find the course to steer by compass 

from Kelp Island to the Wolf Rock ; and also the distance ? 

Answer. — Compass course NNE i E. 
Distance 19 1 miles 
Variation 15° 80'E 
Deviation 20° 45'E 

(2.) Wiih the ship's head on the above named compass course, Point 
Pleasant bore by compass W by N } N, and Beach Point bore N ^ E by the 
same compass ; find the ship's position ? 

Answer — Latitude 61° 5i'S 
Longitude 58 7 W 

(8.) With the ship's head as above Cape Pembroke bore by compass 
N by E i^ E, and after continuing on the same course 14 miles it bore 
W by N ^ N ; find the position of the ship, and her distance from Cape 
Pembroke at the time of taking the second bearing ? 

Answer.— Latitude 61° 43'S 

Longitude 67 87i W 
Distance Bi Miles. 
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N 



Solution of the preceding Questions. 

W 

(1). By True Chart, to Points and Degrees. 

Kelp Point to Wolf Rock. S 

True course NE by E f E = N 65° E 

Variation from Chart 16 E, AUow to left hand 

Magnetic course NE f E = N 49 E 

Dev. from left side of Card 21 E to left. 

Compass course NNE ( E = N 28 E 

By Magnetic Chart, to Points and Degrees* 

Magnetic course NE f E = N 49° E 

Deviation 21 E Allow to left 

Compass course NNE ^ E = N 28 E 

(2.) By True Chart, to Points mid Degrees. 

Point Pleasant. BSach Point. 

Compass bearing W by N J N=N 70° W N i E = N 3° E 

Deviation same as in (1) 21 E To right 21 E 

Magnetic bearing NW f W = N 49 W NNE J E = N 24 E 
Variation same as in (1) 16 E To right 16 E 

True bearings NNW |W = N83W NE^N =N40E 

By Magnetic Chart, to Points and Degrees. 

Point Pleasant. Beach Point. 

Compass bearing W by N f N = N 70° W N i E = N 8** E 

Deviation same as in (1) 21 E To right .21 E 

Magnetic bearings NW f W = N 49 W NNE J E =i N 24 E 



(8.) By True Chart, to Degrees and Points. 

Pembroke Light. 
Compass bearings NbyE^E ==N17EandWbyNiN = N76W 
Deviation same as in (1) 21 E to right 21 E 

Magnetic bearings NE f N = N 88 E NW | W = N 66 W 

Variation same as in (1) 16 E to right 16 E 

True bearings NE i E »= N 64 E NW i N = N 89 W 



-E 
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Exn. 9 D. 

Port of Sunderland. 

EXAMINATION IN CHAET. 



Rotation No. 
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(4.) Find the coarse to steer by compass from Eelp Island to the Wolf 
Bock, (see question 1) to counteract the effect of a current which set magnetic 
ENE, or true E f N, at the rate of 8 miles per hour, the ship making by log 
10 miles per hour ; also the distance the ship would make good per hour 
towards the Light ? 

Answer. — Compass course NNE 

Distance 18 miles nearly. 

For the sake of keeping the lines clear of each other, let A represent the 
point from which the Ship starts ; draw AC parallel to the course from Eelp to 
Wolf Bock, and AB, ENE magnetic, or E f N true, 8 miles ; with the 
dividers extended to 10 miles, set one foot at the point B and let the other 
meet the line AC in C, join AC ; then 

By the True Chart y to Points , Degrees and Minutes, 

True course from B to C NE | E = N 54° 61'E 
Variation 15 80 E, to left 



Magnetic course NE i N = N 89 21 E 

17 80 E, to left 



Compass course NNE = N 21 51 E 



To Find the Deviation* 



Ship's head magnetic. 


Dev. 


O 1 


NE 


20 


20 


NEbyN 


15 


2 80 



2)5 17 80 Dev. for NE i N 

2 80 



By the Magnetic Chart, to Points and Degrees. 

Magnetic course from B to C NE^N = N 89*" 
Deviation 18 

Compass course N by E f E >= 21 
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EXAMINATION IN CHAET. 

FOB ALL GRADES WHEBE THE CHABT IS USED. 

Example III. 



(1.) Using deviation card No find the coarse to steer by compass 

firom Cape Grisnez to Dover Pier End, also the distance. 

Answer. — Compass course N 10" 49'W, or N by W 
Distance 27i miles 
Variation 18'' 20'W 
Deviation 6 OW 

(2.) With the ship's head on the above-named compass coarse the South 
Sand Head Light Ship bore by compass NE by E ^ E, and Dover Pier End 
bore N by W f W by the same compass ; find the ship's position. 

Answer.— Latitude 61° 4i'N 
Longitude 1 22i E 

(8.) With the ship's head as above the Yame Light Ship bore by compass 
NW by W i W, and after continuing on the same course 10^ miles it bore 
NW i W ; find the position of the ship, and her distance from Dover Pier 
End at the time of taking the second bearing ? 

Answer. — Latitude 5V 4'N 
Longitude 1 2df E 
Distance Si miles. 

SOLUTIONS OF THE PBECEDING QUESTIONS. 

N 



(1.) By True Chart, to Points, Decrees and Minutes, W- 



True coarse NW by N ^ N = N 86** 9'W S 

Variation from chart 18 20 W Allow to right hand 

Mag. course N by W J W = N 16 49 W 

Deviation from left side of card 6 W Allow to right hand 

Compass course N by W = N 10 49 W 

By Magnetic Chart, to Points and Degrees. 

Magnetic course N by W i W = N 17'W 
Deviation from left side 6 W to right 

Compass course N by W = N 11 W 
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(2.) By True Charts to Points^ Degrees and Minutes* 

South Sand Head Light Ship Dover Pier End 

Compass course NbyEiE = N6r 58'E ; N by W | W = N 18° 17' W 
Deviation same as in (1) 6 W ; to left 6 

Magnetic courses NE by E = N 56 53 E NNW i W = N 24 17 W 
Variation same as in (1) 18 20 W; to left 18 20 W 

True courses NE | N = N 87 83 E NW i N = N 42 87 W 

By Magnetic Charts to Points and Degrees, 

Compass courses NE by E i E = N 62°E ; N by W ^ W = N 18«W 
Deviation same as in (1) 6 W; to left 6 

Magnetic course NE by E = N 56 E NNW J W = N 24 W 

Latitude 5P 4i'N. Longitude V 22i'E. 

By True Chart to Points, Degrees and Minutes, 

(8.) Vame Light Ship. 

Compass bearings NW by W i W = N 61° 58'W ; SW i W = S 50° 88'W 
Deviation same as m (1) 6 W to left 6 W 



Magnetic bearmgs WNW = N 67 58 W ; SW = S 44 88 W 

Variation same as in (1) 18 20 W to left 18 20 W 

True bearings W f N = N 86 18 W SSW f W = S 26 18 W 



By Magnetic Chart, to Points and Degrees, 

Compass bearing NWbyWiW = N62W; SWiW = S 51*W 

Deviation same as in (1) 6 W ; to left 6 W 

Magnetic bearings WNW = N 68 W SW = S 46 W 
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Port of 
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EXAMINATION IN CHAET, 

ADDITIONAL FOR MASTERS. 



(4.) Find the coarse to steer by compass from Gape Grisnez to Dover 
(see question 1) to counteract the effect of a current which set ENE 
magnetic, or NE f E true, 8 miles per hour, the ship making by log 10 miles 
per hour, also the distance the ship would then make good per hour 
towards Dover ? 

SOLUTION OF THE PRECEDING QUESTION. 

Set off 8 miles, the rate of the tide taken from the scale, from A to B, 
NE f E true, or ENE magnetic, then take 10 miles, the rate of the ship, with 
the dividers from the same scale, set one foot of the dividers on the point B, 
and let the other foot meet the line AC in the point C ; join BC. 

Then BC represents the course the ship must steer to counteract the tide, 
and AC represents the distance the ship would make good towards Dover in 
an hour. 

N 



W- 



•E 

By the true Chart ; to Points^ Degrees and Minutes, 



S 



True course from B to C is N W f W = N 62° 2'W 

Variation ; from chart 18 20 W to right 

Magnetic course NWbyN = N 88 42 W 

Deviation, for NW by N 12 W to right 

Compass course N by W f W = N 21 42 W 

By the Magnetic Charts to Points and Degrees, 

Magnetic course from B to C, NW by N = N 84" W 

Deviation from NW by N 12 W to right 

Compass course NNW = N 22 W 

And by applying AC to the scale with the dividers, the distance made 
good towards Dover is 9} miles per hour. 
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EXAMINATION IN CHAET. 



Example IY. 
fob all grades whebe the chabt is used. 



(1.) Using deviation card No find the course to steer by compass 

from Dongeness to the Cape Alprech ; and also the distance ? 

Answer. — Compass course SE f E. or S 49® 88'E 
Distance 27 miles 
Variation IS** 25' W 
Deviation 7 80 E 



(2.) With the ship's head on the above named compass course, Grisnez 
bore E by N f Ny and the Yarne bore N ^ W by the same compass ; find the 
ship's position? 

Answer.— Latitude SO** 46}' N 

Longitude 1 20^ E 



(8.) With the ship's head as above, the Yarne bore E ^ N, and after 
continuing on the same course 11 miles it bore N by E | E ; find the 
position of the ship, and her distance from the Yarne at the time of taking 
Uie second bearing ? 

Answer.— Latitude 60** 48f ' N 
Longitude 1 14^ E 
Distance H miles. 
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Solution of the preceding Quest ions, 
(1.) By True Charts to Points y Degrees and Minutes, 

Dongeness to Cape Alprech. 

True course SE by E f E = S 60" 28'E 
Variation from chart 18 25 W, to right 

Magnetic course SE i S= S 42 BE 

Dev. from left side of Card 7 80 E to left 



Compass course SE ^ E = S 49 88 E 



To find Deviation for 8E J 8. 



Course. 


Deviation. 


SE 


9°E 


SE by S 


8 



w 



9° O'E 
— 1 80 



4)6 



7 80E 



1 80 



N 



-E 



S 



By Magnetic Chart, to Points and Degrees, 

Magnetic course SE ^8 = 8 42"^ 
Deviation 8 E to left 



Compass course 8E i E = 8 50 E 



(2.) By the True Chart, to Points, Degrees and Minutes, 

Cape Grisnez. 

Compass bearing E by N f N - N 71° 48'E, N J W 

Deviation same as in (1) 7 80 E To right 



Vame. 
N 1° 24'W 
7 80E 



Magnetic bearing E by N 
Variation same as in (1) 



N 79 18 E 
18 26 W 



NiE = N 6 6E 
To left 18 26W 



True bearings NE by E f E = N 60 48 E N by W J W =N 12 19W 



By Magnetic! Chart, to Points and Degrees, 

Compass bearing E by N | N = N 72*'E N i W 

Deviation same as in (1) 8 E to right 



N rw 

8E 



Mag. Bearings E f N = N 80 E 



N|E = N7E 
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(8.) By the True Charts to Points^ Degrees and Minutes, 

Vame Compass bearings E J N = NSS" 86'E, and N by E | E = N21** 6'E 
Deviation same as in (1) 7 80 E to rigbt 7 80 E 

N 96 6 E NNE i E = N 28 86 E 

Variation same as in (1) 18 25 W to left 18 25 W 

True bearings EbyNtN = N77 41E NJE = N10 11E 

By Magnetic Chart, to Points and Degrees, 

Vame compass bearings E J N = N 89'E, and N by E J E = N 21**E 
Deviation same as in (1) 8 E to right 8 E 

N 97 E NNE | E = N.29 E 

180 — 



Magnetic Bearings E f S = S 88 E 
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EXAMINATION IN CHART 



ADDITIONA^L FOR MA.STERS. 



(^4.) Find the course to steer by compass from Dangeness to Cape 
Alprech, (see question 1) to counteract the effect of a current which set SWf W 
true, or WSW magnetic, at the rate of 3 miles per hour, the ship making by log 
9 miles per hour ; also the distance the ship would then make good per hour 
towards Cape Alprech ? 



SOLUTION OF THE PRECEDING QUESTION. 

(4.) Draw the figure as in the preceding examples, then _, 

W 

By The True Chart, to Points, Degrees and Minutes, 

True course from B to C, E by S = S78'' 45'E 

Variation from chart 18 25 W to right 



Mag. course SE by E | E = S 60 20 E 
Deviation to left 15 58 E 



Compass course E by S i S= S 76 18 E 



N 



-E 



S 



Course. 

SE by E 

ESE 



To Find the Deviation, 



Dev. 


f% 


i 


14 


14 





19 


+ 1 58 


5 


15 


58 


60 







8)300 

87-6 
8 

6,0)11,2-5 

152-6 
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By the Magnetic Chart, to Points and Degrees. 

Magnetio course SE by E | E = S eo*" East 

Deviation 16 E to left 

Compass course E by 8^8= 8 76E 



Distance AC = 7i miles made good per hour from Dungeness towards 
Cape Alprech. 



EXERCISES. 
FOB ALL GRADES WHEBE THE CHAbT IS USED. 

(1.) Using deviation card No Find the course to steer by compass 

from the South Foreland High Light House to Calais Pier End ; also the 
distance? 

Answer.— Compass Course S 49"^ 88' E, or SE | E. 
Distance 20i miles 

- Variation 18° 20 W 

Deviation 7 80E 

(2.) With the ship's head on the above named compass course, Dover 
Castle, bore, W by N 2 N, the South Sand Head Light Ship bore NE i N by the 
same compass ; find the ship's position ? 

Answer.— Latitude 61° 6'} N 
Longitude 1 26" E 

(8.) With the ship's head as above the South Sand Head Light Ship 
bore by compass E by N f N and after continuing the same course 5} miles, it 
bore N by W t W ; find the position of the ship, and her distance from tiie 
Light Ship at the time of taking the second bearing ? 

Answer. — Latitude 61° 4}' N 
Longitude 1 81^ E 
Distance 41 miles. 

ADDITIONAL FOE MASTERS. 

(4.) Find the course to steer by compass from the South Foreland to 
Calais (see question 1,) to counteract the efiect of a current, or tide, 
which set SW i S true, SW by W magnetic, at the rate of 2^ miles per 
hour, the ship making by log 11 miles per hour ; also the distance the ship 
would then make good per hour towards Calais ? 

Answer.— Compass Course S 70° 12' E, or E by S J S 
Distance 10^ miles per hour 
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II.— EXERCISES IN EXAMINATION IN CHART. 

FOR ALL GRADES WHERE THE CHART IS USED. 

(1.) Using deviation card No find the coarse to steer by compass 

from the South Foreland to Dangeness ; also the distance ? 

Answer.— Compass Courbe S 84° 38' W ; or W i S 
Distance 20^ miles 

Variation 18° 26' W 

Deviation 17 W 

(2.) With the ship's head on the abov« named compass coarse the Soath 
Foreland High Light House bore by compass E by N ^ N, and the Yarne 
Light Ship bore S by W i W by the same compass; find the ship's 
position ? 

Answer.— Latitude 61° IJ' N 
Longitude 1 ISf E 

(8.) With the ship's head as above, the Yarne bore by compass S ^ W, 
and after continuing on the same course 7i miles, it bore SE i E ; find the 
position of the ship, and her distance from the Yarne at the time of taking 
the second bearing ? 

Answer.— Latitude 60° 66}' N 
Longitude 1 2} E 
Distance 9^ miles 

ADDITITIONAL FOR MASTERS. 

(4.) Find the coarse to steer by compass from the South Foreland to 
Dungeness (see question 1,) to counteract the effect of a current which set 
SW by W J W magnetic or SW f W true, at the rate of 8 miles per hour, the 
ship making by log 8 miles per hour ; also the distance the ship would then 
make good per hour towards Dungeness ? 

Answer. — Compass Course S 88° 67' ; or W i S 
Distance 11 miles 



III. 

FOR ALL GRADES WHERE THE CHART IS USED. 

(1). Using deviation card No find the course to steer by compass 

from Cape Alprech to Dungeness ; also the distance ? 

Answer.— Compass Course N 27° 8' W, or NNW f W 
Distance 26 miles 

Yariation 18° 26' W 

Deviation 16 W 

(2.) With the ship's head on the above named compass course Cape 
Grisnez bore E by N, and the Yarne Light Ship bore by the same compass 
N i E ; find the ship's position ? 

Answer. — Latitude 60 46' N 
Longitude 1 26 E 
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(8.) With the ship's head as above, Cape Grisnez bore by compass 
N£ i E, and after continoiag on the same course 12 miles, it bore ESE ; 
find the position of the ship, and her distance from the Cape at the time of 
taking the second bearing ? 

Answer.— Latitude 60° 49i' N 
Longitude r 14 E 
Distance 18} miles 

ADDITIONAL FOR MASTERS. 

(4.) Find the course to steer by compass from Cape Alprech to Dun- 
geness (see question 1,) to counteract the effect of a current which set N by 
E I E true, or NE by N magnetic, at the rate of 8 miles per hour, the ship 
making by log 8} miles per hour ; also the distance the ship would then 
make good per hour towards Cape Alprech ? 

Answer.— Compass Course N 42° 44' W, NW i W 
Distance 8^ miles 



IV. 

FOB ALL GBiDES WHEBE THE OHABT IS USED. 

(1.) Using deviation card No find the course to steer by compass 

from Calais 'Pier End towards the South Foreland High Light ; also the 
distance ? 

Answer.— Compass Course N 27° 8'W, or NNW f W. 
Distance 20^ miles 

Variation 18° 20'W 

Deviation 16 W 

(2.) With the ship's head on the above named Compass Course Gravelines 
Light House bore by Compass SE f E, and Cape Grisnez Light House bore 
SW by W J W by the same Compass ; find the ship's position ? 

Answer.— Latitude 61° Of N 
Longitude 1 48^ E 

(8.) With the ship's head as above, Cape Grisnez bore W f S and after 
continuing the same course 9 miles it bore SW f S ; find the position of the 
ship, and her distance from the Cape at the time of taking the second bearing ? 

Answer. — Latitude 51° 4' N 
Longitude 1 86 E 
Distance llf miles. 

ADDITIONAL FOR MASTERS. 

(4.) Find the course to steer by compass from Calais to the South Fore- 
land (see question 1) to counteract the effect of a current, or tide, which set 
E by N f N true, or East magnetic, at the rate of 8 miles per hour, the ship 
making by log 10 miles per hour ; also the distance the ship would then 
make good per hour towards the Foreland ? 

Answer.— Compass Course N 87° 8' W or NW | N 
Distance 7i miles. 



106 SUPPLEMENT TO NAVlGATtOK. 



V. EXAMINATION IN CHART. 

FOB ALL GBADES WHERE THE CHART IS USED. 

(1.) Using deviation card No find the course to steer by compass 

from Dongeness to the South Foreland ; also the distance. 

Answer.— Compass Course N 17° 27' E, or N by E J E 
Distance 20^ miles 
Variation 16"^ O'E Assumed. 
Deviation 14 22 E 

(2.) With the ship's head on the above named Compass course, South 
Foreland bore by compass NE i E and the Vame Light Ship bore SE by 
the same Compass ; find the ship's position ? 

Answer.— Latitude 51° 0^ N 
Longitude 1 9 E 

(8.) With the ship's head as above the Yarne bore by compass NE by E 
i E, and after continuing on the same course 12 miles, it bore SE i E, find 
the position of the ship, and her distance from the Yarne at the time of 
taking the second bearing ? 

Answer.— Latitude 51° 8'N 
Longitude 1' 18JE 
Distance 7i miles 

ADDITIONAL FOR MASTERS. 

(4.) Find the course to steer by compass from Dungeness to the South 
Foreland (see question 1) to counteract the effect of a current which set 
SE i E true, or SSW ^ W magnetic, at the rate of 2^ miles per hour, the 
ship making by log 10 miles per hour towards the Foreland ? 

Answer.— Compass Course N 17° 27' E, or N by E J E 
Distance 7^ miles 



VI. 

FOR ALL GRADES WHERE THE CHART IS USED. 

(1.) Using deviation card No find the course to steer from the 

Needles to Cape La Heve ; also the distance ? 

Answer. — Compass Course S 19° I'E, or S by E f E 
Distance 94 miles 

Variation 20° 10' W 

Deviation SOW 
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(2.) With the ship's head on the above named compass coarse the 
Needles bore N by W f W and St. Catherine's bore E J 8 by the same 
compass ; find the ship's position ? 

Answer.— Latitude 50° 83' N 
Longitude 1 26 W 

(8.) With the ship's head as above St. Catherine's Light bore SE by E f E, 
and after continuing the same course 16 miles it bore N ^ E ; find the 
position of the ship and her distance from St. Catherine's at the time of taking 
the second bearing ? 

Answer. —Latitude 60° 23' N 
Longitude 1 lOJ W 
Distance 12^ mUes 

ADDITIONAL FOR MASTERS. 

(4.1 Find the course to steer by compass from the Needles to Cape La 
Heve to counteract the effect of a current, or tide, which set E | N true, or 
E by S magnetic, at the rate of 2 miles per hour, the ship making by log 
8 miles per hour ; also the distance the ship would then make good per hour 
towards the Cape ? 

Answer.— Compass Course S 6° 46' E, S | E 
Distance 9 miles per hour. 



VIL 

FOR ALL GEADBS WHERE THE CHART IS USED. 

(1.) Using deviation card No find the course to steer by compass 

from Cape La Heve to the Needles ; also the distance ? 

Answer. — Compass Course N 14° 1' W ; or N by W J W 
Distance 94 miles 

Variation 20° 10 W 

Deviation 8 W 

(2.) With the ship's head on the above named compass course Fecamp 
Light House, bore by compass SE by E ^ E, and Cape La Heve Light 
House bore S by E ^ E by the same compass ; find the ship's position ? 

Answer.— Latitude 49° 47' N 
Longitude 19i W 

(8.) With the ship's head as above Cape d'Antifer by compass, bore 
E by N ^ N, and after continuing on the same course, 25 miles, it bore 
SE I S ; find the position of the ship^ and her distance from the Cape at the 
time of taking the second bearing ?• 

Answer.— Latitude 49° 52i' N 
Longitude 29 W 
Distance 27 miles 
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ADDITIONAL FOR MASTERS. 



(4.) Find the coarse to steer by compass from Cape La Heve to the 
Needles (see question 1,) to counteract the effect of a current, or tide, which 
set W i S true, or W by N magnetic, at the rate of 2 miles per hour, the 
ship making by log 7 miles per hour ; also the distance the ship would then 
make good per hour towards the Needles ? 

Answer.— Compass Course N 5° 28' W; or N 2i W 
Distance 8 miles, nearly 



VIII. 

FOR ALL GBADES WHERE THE CHART IS USED. 

(1.) Using deviation card No find the course to steer by compasi 

from Cape La Heve to Cape Barfleur ; also the distance ? 

Answer.— Compass Course N 88° 66' W ; or NW i N 
Distance 52 miles 

Variation 20° 10' W 

Deviation 18 15 W 

(2.) With the ship's head on the above named compass coarse Gape 
Burfleur bore by compass SSE f E, and Cape La Hague, bore by the same 
compass W f S ; find the ship's position ? 

Answer. — Latitude 49° 50' N 
Longitude 1 46 W 

(8.) With the ship's head as above, Cape Barfieur bore by compass 
NW f W, and after continuing on the same course, 17 miles, it bore S f E; 
find the position of the ship, and her distance from Cape Barfleur at the 
time of her taking the second bearing ? 

Answer. — Latitude 49° 45' N 
Longitude 1 20 W 
Distance 41 miles 

ADDITIONAL FOR MASTERS. 

(4.) Find the course to steer by compass from Cape La Heve to Cape 
Burfleur to counteract the efiect of a current which set W by N ^ N true, 
or NW by W ^ W magnetic, at the rate of three miles per hour, and the 
sl^p was making by log 10 miles per hour; also the distance the ship 
would then make good per hour towards Cape Barfleur ? 

Answer.— Compass Course N 88° 56' W ; or NW i N 
Distance 18 miles per hour. 

Note, — In this example the current set in the same direction as the ship 
sailed ; hence the sum of the rate of the current and the rate of the ship ii 
the distance made good per hour. 
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Port of 




EXAMINATION PAPER II. 



TO BB USBD BT A OANDIDATB FOB A OEBTIFIOATB OF COMPETENOT AS A 



SECOND MATE. 



r paper to be lued at the above port this 



day of 



) for Minor 
rrectioDS. 



1.— Maltiply 50000 by 6000 by common logarithms 

60000 log 4-698970 

6000 log 8-778161 

800 000 000 log 8-477121 

In this question, the decimal part of the log of the first four 
figures, namely 6000, is 698970, which is also the decimal part 
of the logs of the numbers, 6, 60, 600, 6000, 60000, aud so on; 
but by Bergen's Navigation, page 18, Article 18 ; the index of 
60 000 is 4. 

In like manner, 477121 is the decimal part of the log of 8, 
and also of all the numbers formed by affixing ciphers to 8 ; and 
as the index of the product is 8, ciphers must be affixed to 8000 so 
as to make up 9 integers. 

2. — Divide 6-394 by 2* 43 by common logarithms. 

6-894 log 0-806778 

2-48 log 0-386606 

2-681 log 0-420167 

Here, by Bergen's Navigation, Article 18, the indices are all 0, 
and therefore there must be one integer to the left of the decimal 
point. 
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tVPfLSUKSJ TO NAViaAIIOK. 

PAPER U. 

EXAMINATrON FOR SECOND MATES. 



Hoi. 


Cooisei, 


KDtl. 


I.U, 


WmiiB. 


"aj 


Dev. Betdsrki. 1 




N GB-W 




3 

■* 


N. 


11' 


ia"E 


A point 8t. 
in Lat. 65° 29" N. 
Long. 178° iS' W. 
bearing by Compw 

(Ship's Head N381 
DBviation as petloj 
Dist. 20 miles. 

Variatign 2yW 

A onrrant eet 1 
CoiTBCt Magoetiil J 

IB mile* from tl» 
time the deptrtnr* 
WBBtakentjt!ieend 
nf tlie d^t. 




N79-W 




S 
1 
2 
9 


N. byW 


S' 


lO'E 




W 




9 
1 


N.H.W. 


8° 


22°E 




H39-B 




3 

S 

s 


NNWiW 


8° 


9=W 




Nea'E 




7 
6 

6 

a 


N. 


14° 


ll-W 




N7a°W 


5 


3 

7 

2 


H. iW. 


6° 


18"E 



Correct (be Courses for DeTiatioD, YHriatioD, sod Leewa;, *Dd fiai 

the Coarse and Dietance from the given Poiot, andlbe Latitndt 

and LoDgitada in, bj iDBpection. 



Contwii. 


Di«l. 


N. 


8. 


E. 


w. 


B 78°W 


20 




4'3 




19-6 


N 86 W 




1-3 






llt-0 


8 87 W 


25 




1-3 




260 


S 7U W 


2fi 




60 




26B 


M ISE 




21'4 








N 4eE 


18 


12'5 




12-9 




N 8BW 


IB 


13 






190 


S 87W 


la 




0-7 




13-0 






36'6 


11-2 


17'8 


121-1 






112 

26'B 






17-8 






103'S 



left m° 29' H 
Ut 25 N 


Long, left 178° 
DiS. long. 4 


46' W 
13 W 


in 6S 64 N 


Long, in 182 


67 V 


2)131 38 


360 


■« 


lat. 66 41 


orloDgin 177 


S E 



N. 86 W. 

N. 68^ 

26 W. 

N. 93 W. 

130 

B. BT W.j 



SUFFLBMXMT TO MAVIOATIOH. Ill 



TO FIND THE DIFF. LONGITUDE BY INSPECTION. 



Mid lat. 65° Dep. 103*1 in lat. col. give 244 in dist col. 
„ 66 Dep. 103-8 „ „ 264 ^ „ 



Eere the lat. is high and the mid lat. is near 65{ 4)10 y Subtract. 

n this case proceed as annexed. 

2-6 



6,0)26,1-6 



Diff. long. 4,11-6 



TO FIND THE COURSE AND DIST. BY INSPECTION. 

Enter Table II. with dep. 108*8 and diff. lat. 25*3; the nearest numbers to 
hem are dep. 103-8 and lat. 26-9, which give the course 76*" and dist. 1 07. 

Hence we have course N 76"* W, distance 107 miles. 

In this question it would be more correct and less trouble to find the diff. Ion. 
as follows. 



Mid. lat. 66° 41' sec. 0*886886 
Dep. 103*8 log 2014100 



6,0)26,0*9 log 2*899486 

Diff. long. 4 10-9 



By logs Course N 76° 24' W, distance 106*8 miles. 



The Candidate should sign his name in fall at the foot of every page, 
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PAPER II. 
EXAMINATION FOR SECOND MATES. 



Space for Minor 
CorrectioDi. 



4.—1877, March 20th, in longitude 172° W, the observe 
meridian altitude of the Sun's Lower Limb was 47* 1^ 
bearing South, index error 0, height of eye 22 feet 

Required the Latitude, 

d. h. m. B. a i 





A.T.S. 

Lon^ 
A.T.G. 

O 4 


+11 


Mar. 20 
5. W + 



11 




28 






Long. 
6,0 

o i 

47 18 
4 


172 W 
4 




Mar. 20 


11 


28 





)68,8 




20 N 
21 


11- 


6 


Obs. alt. 
Dip. 

Corr. 

Sem. 


11 28 


Var. 

69-24 
11-6 






OS 
87 


29620 




65164 


■ 

11 


41 N 


47 


18 



28 


6,0)68,1-260 


48 


11 21-2 






47 

4- 


12 
16 


85 
6 



True alt. 47 28 40 
90 



Z. D. 
Dec. 



42 81 20 N 
11 41 N 



Latitude 42 48 1 North 



5. — Li latitude 42** 18' the departure made good was 64 miles 
Required the difference of Longitude by parallel sailing. 



Lat. 42 18 
Dep. 64 

Diff. long. 78-01 



Sec. 0*180986 
log. 1-782894 



log. 1-868879 



The Candidate should sign bis name in ftill at the foot of eTery pag«. 
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PAPER II. 



EXAMINATION FOE SECOND MATES— Continued. 



kce for Minor 
brreetionB. 



6. — ^Required the Coarse and Distance from A to B by calculation 
on Mercator's Principle. 

Lat. of A 58° 0* N Long. 0° 89' E 
Lat. of B 64° 11' N Long. 7° 58' E 



A Lat. 58 LO N 
B Lat. 54 11 N 



m. pts. 4294 Long. 89 E 
m. pts. 8888 Long. 7 58 E 



8 49 
60 



m.d.l. 411 



7 14 
60 



Diff. lat. 229 S 



Diff. ong. 484 E 



Diff.long. 484 log. +10 12-687490 
M.d.l. 411 log. 2-618842 



Course 46° 84' tan. 



Course 46° 84' 
D. lat. 229 

Dist. 888-1 



10-028648 



sec. 0-162721 
log. 2-859885 



log. 2-522556 



Coarse S 46° 84' E. Distance 888*1 miles. 
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BXJFPLBMBNT TO HAVZGATIOH. 



Exn. 5. 



Port of_ 




EXAMINATION PAPER H. 

TO BB USED BT ▲ OAMDIDATB FOB A OEBTIFIOATB OF OOMFETENOT AS A 

SECOND MATE. 



To he used at the above Port this 



day of 



18 



N:B. — A Candidate for Second Mate's Certificate of Competency will he 
required to work the Questions in Paper Exn. 4, in addition to tht 
Questions in this Paper. 

l.«-1880. June 2nd. Find the idme of High Water at Bordeaux, A.M. and 
P.M. 

d« h. m. d« h* m. 

Stan. Brest, June 2 1132 A.M. 1 10 59 P.M. 

Const. Bordeaux + 33 +33 



Space for minor 
Gorreotiona. 



Var. 

68^84 
11*8 

16152 
59224 

6,0)60,8*892 

10 8-8 



H.W. Bordeaux 2 2 35 P.M. 



2 2 2 A.M. 



2.— 1877. April Uth. At 6h. 42m. A.M., Appt. T. Ship, in latitude 47" r, 
longitude 89° 16' E. The Sun's Magnetic Amplitude was £ by N. 

Bequired the True Amplitude, and Error of the Compass ; and suppos- 
ing the Variation to be 25" 10' W, required the DeTiation of the Oompais 
for that position of the Ship's Head. 

d. h. m. s. 
A.T.S., Aprn . . 14 6 42 A.M. 
— 1+12 



Long 89 16 S 

4 



A.T.S., April .. 13 18 42 
Longitude E .. — 5 57 4 



6,0)35,7 4 



A.T.a., April. . 13 12 44 56 

14 



5 57 4 



11 15 4 



11 3 



T left of M 
error W 
See page 113 

B^en's 
Naiigatlon. W~ 



Dec. 

88 6N 
— 10 8 

9 22 58 N 



N 




M 
E 



Lat. 
Dec. 



47 
9 



9 
23 



sec 0167439 

sin 9-212291 



True amp. E 13 52 N 
Mag amp. E 11 15 N 



sin 9*379730 



Err. 
Var. 



2 
25 



37 W 

low 



V e 



Deviation ..22 33 E 




The 



e right of V. 

DeTiation E. See page 113 Bergen's Navigation. ^ 

Candidate should sign his name in fuU at the foot of eToiyfpage. 
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PAPER II. 



EXAMINATION FOR SECOND MATES— Continued. 



Spaoe for Minor 
Gorreotions. 



To find the daily 
rate. 



d. B. 
Deo. 8 2 SI. 
Deo. 18 20 Fast 

10 )22 

2*2 



Cbdning daily. 

Var. 

69*24 
9-6 



8.— 1877. Maroh 19th, P.M., at Ship in latitude 8r 20" N. The 
obserred altitade of the Son's L.L. was SOT 67' 40*, height of the 
eye 14 feet. Time by a Chronometer, Maroh I9d. 14h. 82m. 178., 
whioh was 28. slow for mean noon at Greenwich, on December 8th, 
1876, and on December 18th, 1876 was 208. fiuit. 
Bequired the longitude of Chronometer. 



29620 
68316 

6,0)66,2-780 

9 22-7 



Cos. 



o / « 

76 18 0\ 



9*874462 
— 468 



76 18 68 j 9*373994 
Diff. 



864 
68 



2692 
4820 

467,92 



Sin. 

860^ 
+ 86 



46 10 / 9-860746 



46 10 17 



Diff. 



9-860781 

209 
17 

1468 
209 

86,63 



TChron., 


Mar... 
iiut 

gained 
lar. .. 

nearest 


d. 
19 


h. 
14 


m. 
82 


s. 

17 
20 


Deo. 
Deo. 

Deo. 
Jan. 
Feb. 
Mar 


4 

i 


d. 
.. 31 
.. 18 

.. 18 
.. 81 
.. 28 h. 
.. 19 16 

91 16 
6 

Aoo. rate 

Var. 
0-762 
9-6 

8760 
6768 

7*1440 


16 hours 
•04 




19 

19 
20 


14 

14 



81 
3 

28 



67 
22 

86 



91-6.0 
2-2 


M.T.G., 1 


1882 
1832 


Time from 




9 


81 


26 


,0)20,1-62 


noon. 




9 


6 








O^WN 
9 28S 


3 22,1*6 


D( 

'o' 






E( 
m 

+ 

+ 


1. T. 

I. 8. 

7 82*8 
+ 7-1 





• 90 


9 10 8 



7 39-9' 










P.D. 90 


9 10 





Obs. alt.... 80 67 40 Alt 81 8 86 

Dip — 3 41 Lat 81 20 see... 0-068463 

P.D 90 9 10 coseo. 0*000000 



Corr. 



t • • • 



80 68 69 
— 1 28 



162 87 46 



Sem. I . • • 
True alt... 



80 62 81 Half sum . . 76 18 63 cos . . 9*878994 
+ 16 6 Diff. 46 10 17 sin... 9*860781 



81 8 86 



H. A. . 

Eq. T. 



log. . . 9-298238 
h. m. s. 

3 80 29 

+ 7 40 8 = 1 



s. 



d. 



M.T,S.,Mar... 19 3 88 9 
M.T.G., Mar... 19 14 28 86 



10 60 36 
60 120 

4)660 146 



120 



Longitude.. 162 36 30 West 
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SUFKiBlfBIlT TO RAVieATION. 



Exn« 6. 



Port of _ 




EXAMINATION PAPER H. 

TO BB USBD BT ▲ OAMDIDATB FOB A OEBTIFIGATE OF GOMPETSNOT AS All 



ONLY MATE. 



To he used <U the above port this 



day of_ 



18 

"S.B. — A Candidate for an Only Mate's Certificate of Competency will he required 
to work the Questions in Papers Earn. 4 and Exn, 5, in addition to the 
Questions in this paper ^ 

1.— 1877, June 18th, mean time at Ship 8h 46m P.M. in latitude 42^ 2^ 8, 
loDgitade 27"* 23' W. The Smi's bearing by Compass NW | W, altitade 
L.L. 6" 28'. Height of the eye 18 feet. Beqnired the Tme Azimntb, 
and Error of the Compass ; and supposing the Variation to be 6** 2(KW, 
required the Deviation of the Compass for that position of the Ship's 
head ; both from the Altitude and by the Tune Azimuth Tables. 



Space for Minor 
Corrections. 



Var. 

8H)9 
6-6 

4864 
4046 

46*304 



d. h. m. s. 
M.T.S. June. ... 18 8 46 P.M. 
Longitude W . . + 1 49 82 

M.T.G. June. ... 18 5 84 82 



Long. 27 23 W 
4 



6*6 



6,0)10,9 82 
1 49 82 



23 14 46 N 
+ 46 



28 16 30 N 
90 



Obs. alt. 
Dep. . . 







Cor. 



S 28 
.— 4 11 

6 23 49 

.— 7 47 



P.D. 118 16 80 



6 16 2 
Sem + 16 47 



True alt 6 81 49 



BY SUN'S ALTITUDE. 



Alt 6 8149 

Lat 42 2 

P.D 118 16 80 


sec 0*002880 
sec 0-129164 


2)161 49 19 

Half Sun 80 64 39 
Diff..... 82 20 61 


008 9*198802 
cos 9*926761 


Half as... 26 9 81 

2 


2)19*267037 

sin 9*628618 
878 


Tmoaz. N60 19 2W 
Mag. az. N 68 26 W 


448)14000(81 
1844 


Err 8 7 E 

Var..... 6 20 W 


660 
448 



Figure for error. 
N 




TtoHghtofM 

Srror E 
Figure for deyiation 

V N e 




Deviation 8 27 East. 



e right of V 
Deviation East, 
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PAPER II. 



EXAMINATION FOR ONLY MATES— Continued. 



se for Mmor 
3]Teotioxi8. 



Var. 

53-84 
11-7 

37688 
59224 

6,0)62,9*928 

10 29*9 



BY AZIMUTH TABLES. 

h. m. B. 

M.T.S 3 45 P.M. 

Eq.T + 10 



A.T.S 3 45 10 P.M. 



A.T.S. 3h. 44m. lat. 42^' 8 and dec. 23*' N. 
GiTeTrueAz.... S129**46'W 

180 



or True Az N 50 14 W 

Mag. Az N 53 26 W 



Err. 
Var. 



Deviation. 



3 12E 
5 20W 

8 32 East. 



2.— 1877, April 14th, P.M. at Ship, in lat. by aoooont 37*" 38' S, long. 
178*" 16' E. The observed altitude of the Son's L.L. North of the 
obserrer was 42** 12% height of eye 22 feet. Time by watch, April 
15d. Oh. 22m. 4s., which had been foond to be 45m. 128. fiiBt of apparent 
time at ship. 

The difference of Longitude made to the West was 32*5 after the error 
on Apparent Time at Ship was determined. 

Required the latitude by the Beduotion to the Meridian. 



T.W., April .. 

fjEtSt • •• . 


d. h. m. B. 
15 22 4 
— 45 12 


D.L. .. 32'5 Long. 
4 


D.L. W* • • • • 


14 23 36 52 
— 2 10 


6,0)13,0-0 
2m. lOs. 


A.T.S., Apr... 
Long. E .... 


14 23 34 42 
— 11 53 4 


h. . m. B. 
24 
23 34 42 


A.T.G., Apr . . 


14 11 41 38 

r 

11. 7 

e / M 

9 33 6N 
+ 10 30 


r. from noon 25 18 




Obs.alt... 42 12 ON 
Dip — 4 37 




9 43 36 N 


42 7 23 
Oorr — 58 




42 6 25 
Sem + 15 58 




True alt.. 42 22 23 



6,0)71,3 4 
11 53 4 
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SCPFLSMBNT TO NATiaATtOM. 



EzQ. 7. 

(late E. F. 4.) Port of 




EXAMINATION PAPER II. 



TO BB USED BT A CANDIDATE FOB A OEBTIFIOATE OF COMPETENOT AS A 



MASTER ORDINARY. 



To be iLsed at the above Port this 



day of_ 



18 



N,B. — A Candidate for an Ordina)y Master^ s Certificate of Competency will bt 
required to work the Questions in Papers Exn. 4, Exn, 6, and Exn. 6, in 
addition to the Questions in this Paper, 



Space for Minor 
Ooireotioni. 



1. — 1877, February 11th, the observed Meridian Altitude of the 
Star « Pegasi (Markab) bearing South, was Sd"" 47' 10", I.E. 
1' 40", height of the eye 22 feet. 

Required the Latitude. 



Obs. alt 68 47 10 S 

LE + 1 40 



Dip, 



Bef. 



58 48 50 

— 4 87 

58 44 18 

— 85 



True lat. ... 58 48 88 
90 



Z.D 81 16 22 N 

Dec 14 82 86 N 



Latitude ... 45 48 58 North 



The Candidate should sign his name in foil at the foot of eieiy page. 
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To find the cometion to be applied to the depth obtained by the lead line when the 

place is a Port of Reference. 

Example I. — 1881, January 80th, at noon, off Sheemess, took a cast of 
the lead ; required the correction to be applied to it. 

d« h. m. ft. in. 

T.n.W. Sheemess, Jan. 20 8 88 P.M. Height tide, Sheemess 15 4 
M.T.S. Jan. 20 noon i mean spring range — 8 



Time from H W. 



8 88 



above mean level 



7 4 



i Mean spring range 
Correction from Table B.- 



ft. in. 

8 

-1 10 



Answer 6 2; to be subtracted from the depth 

shown by the lead, in order to find the depth marked on the chart. 

Notes. — ^The time of high water and the height of the tide at Sheemess, 
on the 26th January, are found in the ** Admircdty Tide Tables,*' page 8rd, 
and Table B is found in page 98. 

Enter Table B with the difference between the time of high water, and the 
time of the cast and the difference between the height of the tide and 
i mean spring range, and apply the result to the i mean spring range 
according to the sign + or — given in the Table. 

The quantity thus found must be subtracted from the depth given by the 
lead, to find the depth marked on the chart. 



ON INTEKPOLATION. 



The quantities in Table B are only given for every foot, between 8 and 
24, above the mean level of the sea, and for every 80 minutes between 
Oh. and 6h. If they be required for intermediate heights, or times ; then 
proceed as follows: — 



Between 7 and 8 feet. 

h. m. 
8 80 
ft. ft. in. 

7 give 1 10\ 



8 



99 

in. 
4UI) 



2 1 



8 



add. 



ft. in. 

7 4 give 1 11 



ft. 

7 give 
8 



99 

in. 
41* 



h. m. 

4 
ft. in. 
8 6v 
4 



I* )_6 

2j 

ft. in. 

7 4 give 8 8 



-add. 



h* m. h. m. 
Between 8 80 and 4 

h. m. ft. in 

8 80 give 1 11^ 



4 



99 



8 8 



1 9 

12 u. 



80 : 8 : : 21 

8 

8,0) 16,8, 



6 

2 4 
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Thus the correction corresponding to 8h. 80m. from H.W. and 7ft. 4in. 
above the mean level of the sea is 2ft. 4in., which differs from 1ft. lOin. 
by 6 inches. 

There is a great deal of trouble in interpolating in Table B as above. 
The following Bole kindly given to the author by Capt. Wm. B. Duncan 
enables the student to find l£e correction very easily by using Table n. 

Rule. — ^Find the half difference between 8 hours, and the time from high 
water. If there be no hours in this half difference, consider the minutes as 
degrees. If there be 1 hour in it add 60 to the minuteB, and consider the 
sum as degrees. Enter Table U. with those degrees, and the height above 
the mean level in the ''dist*' column, and the corresponding ''dep" is Uie 
correction given in Table B. To be added if the time from high water be 
less than 8 hours, but to be subtracted if the time be greater than 8 hours. 



Taking the preceding example. 

h* m. 

8 

8 88 Time from high water 



ft. in. 

7 4 Height above mean level. 
7-8 when expressed in decimals 



2)88 Diff. 



19 Half Diff. 



19^ in Table n., considered as a course, and 7*8 considered as a distance, 
give 2*88 as a departure. 

ft. 

2*88 
12 



4*56 



Thus the correction to the nearest inch is 2ft. 5in., which is nearly the 
same as is found by the preceding troublesome interpolation ; and it is to be 
subtracted because the tune from high water is greater tiian 8 hours. 

AJBSuming that the rise and fall of the tide may be represented by a 
circle whose diameter is the mean spring range, Capt. Duncan's method is 
mathematically correct, but the following slight modification of it by the 
author is a very close approximation, and it does away with the necessity 
of reducing the quantities to decimals. 

Rule. — ^Find the degrees in Table U. as before, and consider the height 
above the mean level, namely : 7 ft. 4 in. as the number 74 in a '< dist." 
column and the corresponding '' dep.*' 24*1. 

Consider the decimal point to be shifted one place to the left, it thus 
becomes 2*41, which consider as 2 ft. 4 in. As the second decimal is below 
5, reject it, if it were 5 or upwards then add 1 to the first decimal. 

Thus the correction is the same as is found by interpolation. 

Note. — The error of the correction as found by this method will never 
exceed 2 inches, as any person may convince himself by examining Table B. 
by it. 
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Example 11. — 1881, on September 16th, at 4 p.m., off Harwich, took a 
cast of the lead ; required the correction to be subtracted. 

d. h. m. ft. in. 

T.H.W. Harwich 16 5 41 P.M. H.T. Harwich 9 5 

M.T.S. 16 4 P.M. i M.S.B. 5 9 



T. from H.W. 1 41 Above M.L. 8 8 

ft. in. 
i M.S.B. 5 9 

Corr. Table B. + 2 10 



Answer 8 7 to be subtracted. 

BY TABLE H. 

h. m. 
T. from H.W. 1 41 less than 8 h + 

8 



2)1 19 



89'' and 88 dist. give 28*9 dep. 





ft. in. 


i M.S.B. 


6 9 


Corr. 


+ 24 



Answer 8 1 to be subtracted. 

Example m. — 1881, January 12th, at 6 A.M., off North Shields, took a 
cast ; required the correction. 

d. h. m. ft. in. 

T.H.W. Shields 12 1 17 A.M. H.T. 10 2 

M.T.S. 12 6 A.M. i M.S.B. 6 8 



T. from H.W. 4 48 Above M.L. 8 6 

ft. in. 
i M.S.B. 6 8 

Corr. Table B. — 2 10 



Answer 8 10 to be subtracted. 

BY TABLE H. 

h. m. 
T. from H.W. 4 48 more than 8 h. — 

8 



2)1 48 



51"" and 86 dist. give 28*0 dep. 



i M.S.B. 6 8 
Corr. —2 8 



Answer 4 to be subtracted 



122 SUP^LEHXKT TO MAYIGATIOM. 

ExampU IV. — 1881, January 18th at 6 A.M., ofif Weston Super Mare, 
took a oast, required the correction ? 

d. h. m. ft. in. 

T.H.W. Weston 18 8 81 A.M. H.T. 86 9 

M.T.S. 18 6 A.M. iM.S.B. 18 7 



T. from H.W. 2 81 17 2 



ft. in. 
iM.S.B. 18 7 

Corr. Table B + 4 5 



Answer 28 ; to be subtracted 



BY TABLE H. 

h. m. 
T. from H.W. 2 81 less than 8h + 

8 



2)29 



14'' and 172 dist. give 41*6 dep. 



ft. in. 
iM.S.B. 18 7 

+ 42 



Answer 22 9 to be~ subtracted 



Example Y. — 1881, January, at midnight, between 11th and 12th, off 
North Shields, took a cast ; required the correction ? 

d. d. m. ft. in. 

T.H.W. Shields 12 1 17 A.M. H.T. 10 2 

M.T.S 12 Midnight iM.S.B. 6 8 



T. from H.W. 1 17 Above M.L. 8 6 



ft. in. 
i M.S.B. 6 8 

Oorr. Table B + 2 10 



Answer 9 6 to be subtracted 
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BY TABLE U. 



ft. in. 
T. from H.W. 1 17 less than 8h. + 

8 

2)1 48 



51'' and 86 dist. give 28*0 dep. 



ft. in. 
iM.S.B. 6 8 
Corr. +28 



Answer 9 4 to be subtracted. 



Example YI.— 1881, January 17th, at 4h. 80m. A.M., ofif North Shields, 
took a east ; required the correction ? 

d. h. m. ft. in. 

T.H.W. Shields 17 4 80 P.M. H.T. 12 6 

M.T.S. 17 4 80 P.M. i M.S.B. 6 8 



T. fromH.W. Above M.L. 6 9 



ft. in. 
i M.S.B. 6 8 

Corr. Table B +69 



Answer 12 5 to be subtracted 



BY TABLE H. 

h. m. 
T. from H.W. less than 8h + 

8 



i M.S.B. 



2)8 





1 


80 




60 


I 


90' 


ft. 


in. 


6 


8 


+ 6 


9 


12 


6 



90'' and 69 dist, give 69*0 dep. 
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When the given place is not a port of reference, hut the constants with 
respect to sach a port are given; proceed as follows: — 

Example YII.— 1881, April 19th, at 4h. 80m. P.M., ofif Shoreham, took 
a cast of the lead; required ihe correction to be applied to it ? 

Dover is the Standard Port with reference to Shoreham ; hence we have. 



d. h. m. 
Dover. T.H.W. April 19 2 29 P.M. 

Shoreham. Constant + 22 



ft. in. 
H.T. 17 6 

Constant — 12 



Shoreham. T.H.W. April 19 2 51 P.M. 
M.T.S. 19 4 80 P.M. 



H.T. 16 4 

i M.S.B. 9 



T. from H.W. 



1 89 



Above M.L. 7 4 



i M.S.B. 
Corr. Table B 

Answer 



ft. in. 
9 
+ 4 11 

18 11 to be subtracted 



Note. — ^In the Tide Tables, page 154, the Bise in Springs at Shoreham is 
ISfl. ; therefore I M.S.B. = (18ft.) -f- 2 = 9ft. 



BY TABLE H. 

h. m. 
T. from H.W. 1 89 less than 8h + 

8 



2)1 21 



40° and 74 dist. give 47*6 dep. 



ft. in. 

i M.S.B. 9 

+ 48 



Answer 



18 8 to be subtracted 



Example VIII.— 1881, May 26th, at Ih. 25m. P.M., oflf Dunmanus Harbour, 
took a cast of the lead ; required the correction to be applied to the depth 
shown by the lead. 

d. h. m. ft. in. 

Queenstown T.H.W. May, 26 8 58 P.M. H.T. 10 10 

Dunmanus Constants — 14 — 2 4 



Dunmanus 



T.H.W. May, 26 2 49 P.M. H.T. 8 6 

M.T.S. May, 56 1 55 P.M. i M.S.B. — 4 9 



T. from H.W. 



1 24 



Above M.L. 8 9 
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ft. in. 
i M.S.B. 4 9 

Corr. Table B. + 2 10 



Answer 7 7 to subtracted. 

Note. — ^In the Tide Tables, page 157, the rise in Springs, at Dunmanas, 
is 9i feet ; therefore the i M S B = (Oft. 6in.) -^ 2 = 4ft. 9. 

BY TABLE H. 

h. m. 
T. from n.W. 1 24 less than 8h. + 

8 



2)1 86 



48'' and 89 as dist. give dep. 29*0. 





ft. in. 


i M.S.B. 


4 9 


Corr, 


+ 29 



Answer 7 6 to be subtracted. 

Example IX.— 1881, August, 15th, at 2h. 27m., P.M., ofif Valentia 
Harbour, took a cast of the lead ; required the correction to be applied to it. 

d. h. m. ft. in. 

Queenstown T.H.W. Aug. 15 8 51 P.M. H.T. 10 6 

Valentia Constant — 1 19 _ 8 



Valentia T.H.W. Aug. 15 7 82 PJJI. H.T. 9 9 

M.T.S. Aug. 15 2 27 P.M. i M.S.B. 6 6 



T. fromH.W. 5 5 AbovoM.L.4 8 

ft. in. 
i M.S.B. 6 6 

Corr. Table B. — 8 6 



Answer 2 to be subtracted. 

Note, — ^In page 158, the rise in Springs at Valentia Harbour, is lift, 
therefore, the i M.S.B. = (lift.) -^ 2 = 5ft. 6in. 

BY TABLE H. 

ft. in. 
T. from H.W. 5 5 greater than 8h. — 

8 



2)2 5 

1 2 

60 



62^ and 48 dist. give dep. 88*0. 
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i M.S.B. 

Corr. 
Answer 



ft.lin. 
6 6 
8 8 

1 10 to be subtracted. 



When the given place ie not a Port of Referentey and both constants with 
respect to such a Port are not given ; proceed as follows : — 

Example X. — 1881, June, 7th, at 5h. 10m. A.M., off Eyle Akin, took a 
cast of the lead ; required the correction. 



See pages 156 and 155. 

h. m. 
Thurso, Full and change H.W. 8 28 
Kyle Akin, 6 16 



ft. in. 



Constants 



— 2 12 



i M.S.R. = (15ft. 6in.) -j- 2 = 7ft. 9in. 

d. h. m. 
Thurso, T.H.W. June, 7 8 52 A.M. 
Eyle Akin, Constants — 2 12 



Kyle Akin, T.H.W. June, 7 1 40 A.M. 

M.T.S. June, 7 5 10 A.M. 



H.T. 


IS 
16 


8 
6 


+ 


2 


8 


H.T. 

+ 


ft. 
9 
2 


in. 
8 
S 


H.T. 
i M.S.B. 


11 

7 


11 
9 



T. from H.W. 8 80 Abe 


i M.S.B. 
Corr. Table B - 


ft. in. 

7 9 

-10 


Answer 


6 9 to be subtracted. 




BY TABTiE H. 


T. from H.W. 


h. m. 

8 80 greater than 8h. — 

8 



Above M.L. 4 2 



2) 80 



15° and 42 dist. givedep. 10-9. 



i M.S.B. 
Corr. 



ft. in. 
7 9 
1 1 



Answer 



6 8 to be subtracted. 
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ExampU XI.— 1881, December 8th, at 6h. 40m. P.M., off EillybegB, 
took a cast of the lead ; required the correction. 



h. m. 
Sligo Bay, Full and Change H.W. 6 18 P.M. 
KiUybegs 6 16 



H.T. 



ft. in. 
11 8 
11 8 







Constants for Eillybegs — 2 

KiUybegs i M.S.B. = (lift. Sin.) -5- 2 = 6ft. Tin. 



Sligo Bay, 
Eillybegs, 



d. h. m. 
T.H.W. Dec, 8 6 64 P.M. 
Constants — 2 



H.T. 



ft. in. 

10 2 





KiUybegs, T.H.W. Dec, 8 6 62 P.M. H.T. 10 2 

M.T.S. Dec., 8 6 40 P.M. i M.S.B. 6 7 



T. from H.W. 

ft. in; 
i M.S.R. 6 7 

Corr. Table B. + 4 7 



12 



Above M.L. 4 7 



Answer 



10 2 to be subtracted. 



T. from H.W. 



i M.S.B. 
Corr. 

Answer 



BY TABLE H. 

h. m. 

12 less than 8h. + 

8 



2)2 48 

1 24 
60 



84'' and 47 dist. give dep. 46*7. 

ft. in. 
6 7 
+ 47 



10 2 to be subtracted. 



Example XII.— 1881, February, 10th, at 8h. 40m. P.M., off BocheUe, 
took a cast of the lead ; required the correction. 



h. m. 
Brest T.H.W. FuU and Change [8 47 
BocheUe 8 81 



ft. in. 
H.T. 19 
17 



Constants — 16 

i M.S.B. = (17ft.) -r- 2 = 8ft. 6in. 



— 20 
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d. h» m. ft. in. 

Brest T.H.W. Feb., 10 1 45 P.M. H.T. 14 1 

Constants — 16 — 2 



Rochelle T.H.W. Feb., 10 1 29 P.M 12 1 

M.T.S. Feb., 10 8 40 P.M. iM.S.B. 8 6 



T. from H.W. 2 11 Above M.L. 8 7 

ft. in. 

i M.S.E. 8 6 

Oorr. Table B + 2 



Answer 10 6 to be subtracted. 



BY TABLE H. 

h. m. 
T. from H.W. 2 11 less than 8h. + 

8 



2) 49 



24'' and dist. 87 give dep. 15*0. 



ft. in. 
i M.S.B. 8 6 

Corr. +16 



Answer 9 11 to be subtracted. 



8UPPLBXSNT TO MAYIQATIOM. 129 



ADDITIONS, ALTERATIONS AND CORRECTIONS 
SINCE THE '' SEAMANSHIP '' WAS PRINTED. 



DEVIATION OF THE COMPASS. 

The following questions mast be answered folly, and rough diagrams 
drawn at the side of the answers to shew the position of the correcting 
magnets and chain boxes. 

Question 19. Your steering compass having a large error, how would 
you proceed to correct that compass by compensating magnets and soft iron, 
in order to reduce the error within manageable limits ? 

TO CORRECT THE SEMICIRCULAR DEVIATION. 

Draw two chalk lines on the deck, at right angles to each other, one fore 
and aft, the other athwartships, and with their point of intersection under 
the centre of the compass needle. 

BiONa THE Ship*s Head eithbb Nobth ob SoutH| oobbbot iuqnbtio. 

Head 

N. 

Place a magnet, or, if necessary, two, on the deck, athwart- 
ships, either before or abaft the binnacle, with its centre on 
the fore and aft line. 




.<" 



If the North end of the needle deviate towards the Starboard 
tide, place the north end of the magnet towards the 
Starboard side. 

But if it deviate towards the port side, place the North end towards the 
Port side. 

Then move the magnet gradually towards the binnacle, or from, it, till 
the needle points correctly. 

Next, BBma the Ships Head East ob West, oobbeot luaNETio. 

Place another magnet on the deck, fore and aft, at either side of the 
binnacle, with its centre on the athwartship line. 

If the North end of the needle deviate towards the Bow, 
place the north end of the magnet towards the Bow. 

But if it deviate towards the Stem, place the North end 
towards the Stem. 

Then move the magnet towards the binnacle, or from it, 
till the needle points correctly. 

K 
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TO CORRECT THE QUADRANTAL DEVIATION. 

The binnacle being fitted with oast iron correctors, or with small brass 
boxes, one on each side, port and starboard, of the needle, and at the same 
height as it. 

Head 

N.E. 

Then bring the Ship's head on one of the Quadrantal 
points, N.E., S.E., S.W., or N.W., correct magnetize. 

Then move the correctors towards the needle or from 
it or pat small chain in the boxes, till the needle points 
correctly 

TO CORRECT THE HEELING ERROR. 

Head N. 




NN 



When the ship is npright, ^x a 
vertical magnetic case exactly under 
the centre of the compass needle; 
bring the ship's head either North or 
South correct magnetic, and heel her 
over to either side. 

If the North end of the needle 
deviate to the high side of the ship, 
place a magnet in the case with its 
North end upwards. 



But if it deviate to the low side 
which will seldom happen, place the magnet with its north end downwards. 

Then move the magnet up or down till the needle points correctly, and 
fix the magnet in this position. 

Note, If the ship change her magnetic latitude considerably, repeat the 
preceding process. 




ADDITIONS TO SUMNER'S METHOD. 

The Examiners now require the Candidates to find the Sun's true 
bearing at the time of taking the first observation in Sumner's Method. 

This is done as follows^: — 

Wheii North of the Sun. Look to the Northward along the first line 
of bearing ; then 



When the first observation is taken in the forenoon, allow 90® to the 
right hand of the first line of bearing, the result is the Sun's true bearing. 
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When it is taken in the afternoon^ allow 90° to the left hand. 

When South of the Sun, Look to the Southward. 

In the forenoon. Allow 90° to the left hand. 

In the afternoon. Allow to the right hand. 

Example. In page 162 of the fifth edition of the Seamanship, the first 
line of bearing is fonnd to be true N. by E. i E. 

N. by E. i E. in degrees is N. 16 58 E. 

Add 90 



N. 106 58 E. 
180 



Son's true bearing S. 78 7 E. 



Note. In Snmner's Method; the longitudes given by the Examiners 
are found with the same assumed latitudes, the second altitude, and the 
declination and equation of time due to the second Greenwich Date. 



AN ACT TO PROVIDE FOR THE SAFE CARRIAGE 
OF GRAIN CARGOES BY MERCHANT 

SHIPPING. 

Obligation to take precautions to prevent Grain Cargo from Shifting. 

3. Where a grain cargo is laden on any British Ship all necessary and reasonable 
precautions (whether prescribed by this Act or not) shall be taken in order to prevent 
the grain cargo from shifting. 

If such precautions have not been taken in the case of any such ship, the master of 
the ship, and any agent of the owner who was charged with the loading of the ship or 
the sending her to sea, shall each be liable to a penalty not exceeding three hundred 
pounds, and the owner of the ship shall also be liable to the same penalty, unless he 
shows that he took all reasonable means to enforce the observance of this section, and 
was not privy to the breach thereof. 

Precautions against shifting of Grain Cargo laden in ports in Mediterranean 

or Black Sea^ or on coast of North America. 

4. Where a British ship laden with a grain cargo at any port in the Mediterranean 
or Black Sea is bound to ports outside the Straits of Gibraltar, or where a British Ship 
is laden with a grain cargo on the coast of North America, the following precautions to 
prevent the grain cargo from shifting shall be adopted, that is to say : 
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(a.) There shall not be carried between the decks, or, if the ship has more than two 
decks, between the main and upper decks, any grain in bulk, except such as may be 
necessary for feeding the cargo in the hold, and is carried in properly constructed 
feeders. 

(6.) Where |^ain (except such as may be carried in proi)erly constructed feeders) is 
carried in bulk m any hold or compartment and proper provision for filling up the same 
by feeders is not made, not less than one-fourth of the g^rain carried in tne hold or 
compartment (as the case may be^ shall be in bags supported on suitable platforms 
laid upon the grain in bulk: provided that this regulation with respect to bags shall 
not apply — 

(i.) To oats, or cotton seed ; nor 

(ii.) To a ship which is a sailing ship of less than four hundred tons registered 
tonnage, and is not engaged in the Atlantic trade ; nor 

(iii.) To a ship laden at a port in the Mediterranean or Black Sea, if the ship is 
divided into compartments which are formed by substantial transverse 
partitions, and are fitted with longitudinal bulkheads, or such shifting boards 
as hereafter in this section mentioned, and if the ship does not carry more than 
one-fourth of the g^in cargo, and not more than one thousand five hundred 
quarters, in any one compartment, bin, or division, and provided that each 
division of the lower hold is fitted with properly constructed feeders from the 
between decks ; nor 

(iv.) To a ship in which the grain cargo does not exceed one-half of the whole cargo 
of the ship, and the rest of the cargo consists of cotton, wool, flax, barrels, or 
sacks of flour, or other suitable cargo so stowed as to prevent the grain in any 
compartment, bin, or division from shifting. 

Ic) Where grain is carried in the hold or between the decks, whether in bags or 

. bulk, the hold or the space between the decks shall be divided by a longitudinal 

bulkhead, or by sufficient shifting boards which extend from deck to deck, or from the 

deck to the keelson, and are properly secured, and if the grain is in bulk are fitted 

grain-tight with proper fillings between the beams. 

(i.) In loading, the grain shall be properly stowed, trimmed and secured. 

In the event of the contravention of this section in the case of any ship, treasonable 
precautions to prevent the grain cargo of that ship from shifting shall be deemed not to 
nave been taken, and the owner and master of the ship and any agent charged with 
loading her or sending her to sea shall be liable accordingly to a penalty under 
this Act. 

Provided that nothing in this section shall exempt a person from any liability, civil 
or criminal, to which he would otherwise be subject for failing to adopt any reasonable 
precautions which, although not mentioned in this section, are reasonably required to 
prevent grain cargo from shifting. 

Exemptions from precautions specified in this Act for ships laden in Mediterranean 

or Black Sea, or on coast of North America. 

5. The precautions required by this Act to be adopted by ships laden with a grain 
csLTso at a port in the Mediterranean or Black Sea, or on the coast of North America, 
shall not apply to ships loaded in accordance with regulations for the time being 
approved by the Board of Trade ; nor to any ship.constructed and loaded in accordance 
with any plan approved by the Board of Trade. 

Notice by Master of kind and quantity of grain cargo, 

6. Before a British ship laden with grain cargo at any port in the Mediterranean or 
Black Sea, bound to ports outside the Straits of Gibraltar, or laden with grain cargo on 
the coast of North America, leaves her final port of loading, or within forty-eight hours 
after leaving such port, the master shall deliver, or cause to be delivered, to the British 
Consular Officer, or, if it is in Her Majesty's dominions, to the principal officer of 
Customs at that port, a notice stating — 
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34 ^ 35 Vi^^' c, no. 36 6* 37 Vict, c, 85. 

(i.) The draught of water and clear side, as defined by section five of the Merchant 
Shipping Act, Z871, and section four of the Merchant Shipping Act, 1873, of the said 
ship after the loading of her cargo has been completed at the said last port of loading ; 

(2.) And also stating the following particulars in respect to the grain cargo, 
namely: — 

(a.) The kind of grain and quantity thereof, which quantity may be stated in cubic 
feet, or in quarters, or bushels, or in tons weight ; and 

{J},) The mode in which the grain cargo is stowed ; and 

(c.) The precautions taken against shifting. 

30 6* 40 Vict, c, 36 ss, 50, 51. 

The master shall also deliver a similar notice to the principal collector or other proper 
officer of Customs in the United Kingdom, together with the report required, to be made 
by the Customs Consolidation Act, 1876, on the arrival of the ship in the United 
Kingdom. 

Every such notice shall be sent to the Board of Trade as soon as practicable by the 
officer receiving the same. 

If the master fails to deliver any notice required by this section he shall be liable to a 
penalty not exceedine^ one hundred pounds : provided always, that the Board of Trade 
may, by notice published in the London Gazette, or in such other way as it may deem 
expedient, exempt ships laden at any particular port, or any class of such ships from 
the provisions of this section. 

Penalty for false statement in notice^ 

7. Any master of a ship, who in any notice required by this Act wilfully makes any 
false statement or wilfully omits any material particular, shall be liable to a penalty not 
exceeding one hundred pounds. 

Power of Board of Trade for enforcing of Act. 

8. For the * purpose of securing the observance of this Act, any officer having 
authority on that behalf from the Board of Trade, either general or special, shall have 
the same power as an inspector appointed under the Merchant Shipping Act, 1854, and 
shall also have power to inspect any grain cargo, and the mode in which the same is 
stowed. 

Prosecution of offences and recovery of penalties. 

9. Every offence punishable under this act, may be prosecuted summarily, and 
every penalty under this Act may be recovered and enforced summarily in like manner 
as offences and penalties under the Merchant Shipping Act, 1854, ^^^ ^^ Acts 
amending the same. 

Definitions. 

10. For the purposes of this Act — 

The expression ** grain** means any com, rice, paddy, pulse, seeds, nuts, or nut 
kernels. 

The expression ** ship laden with |;rain cargo ** means a ship carrying a cargo of 
which the portion consisting of grain is more than one-third of the registered tonnage of 
the sh^>, and such third shall be computed, where the grain is reckoned in measures of 
capacity, at the rate of one hundred cubic feet for each ton of registered tonna|fe, and 
where the grain is reckoned in measures of weight, at the rate of two tons weight for 
each ton of registered tonnage. 

Repeal of 39 6^ 40 Vict. c. 80 s, 22 

It. Section twenty-two of the Merchant Shipping Act, 1876, is hereby repealed as 
from the commencement of this Act 

Provided that any offence against that section committed before the commencement 
of this Act may be prosecuted, and the penalty recovered and enforced in like manner as 
if the said section had continued to remain in force. 
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QUESTIONS ON GRAIN CARGOES. 

Q. If a master do not take precautions to prevent grain cargo from 
shifting, what penalty is he liable to ? 

A. Not exceeding £800. 

Q. When a ship from the Mediterranean or Black Sea to ports outside 
of Uie Straits of Gibraltar, or from North America, is laden with grain ; 
what precautions should be taken against the grain shifting ? 

A. There shall not be carried between decks, or between the main and 
upper Deck, any grain in bulk, except in feeders for feeding the cargo in 
the hold. 

Q. What proportion of cargo in any compartment shall be in bags ? 
A. Not less than one-fourth. 

Q. How shall the bags be supported ? 
A. On platforms laid on the grain in bulk. 

Q. To what cargoes, and ships do the regulations about bags not 
apply ? 

A. To oats or cotton seed. 

To sailing ships, less than 400 tons register, not in the Atlantic trade. 

To ships from the Mediterranean or Black Sea, fitted with compartments, 
with fore and aft bulkheads, and feeders to each compartment ; not to 
contain more than one-fourth of the cargo, and not more than 1500 quarters 
in any compartment. 

To a ship in which the grain does not exceed one-half of the whole cargo, 
and the rest consists of cotton, wool, flax, barrels or sacks^of flour, so 
stowed as to prevent the cargo f^om shifting. ^ 

Q. When grain is carried in bags, or bulk, hOw should it be secured ? 

A. By a fore and aft bulkhead, or shifting boards grain tight, from deck 
to deck, or from deck to keelson, with fittings between the beams. 

Q. What further precautions will you take ? 
A. Stow, trim, and secure the cargo properly. 

Q. Shall the precautions apply to ships loaded in accordance vrith any 
plan approved by the Board of Trade ? 

A. No. 

^ 

Q. What notice shall the master give to the consul at the port of loading, 
and the collector of customs at the port of discharge ? 

A. The draught of water and clear side. The kind and quantity of 
grain. How the grain is stowed, and what precautions are taken against 
U shifting. 

Q. If the master fail to give such notice, or make any false statement, or 
omit any material particular, what penalty is he liable to ? 

A. £100. 
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Exn. 9 a. 



Port of 



Botation No. 



ADJUSTMENTS OF THE SEXTANT. 



The applicant will answer in writing, on a sheet of paper which will he 
given him hy the examiner, all the following questions ; numhering his 
answers with the nambers corresponding to the questions . 



Question. 

1 What is the first adjustment of the sextant ? 

2 How do you make that adjustment ? 
8 What is the second adjustment ? 

4 Describe how yon make that adjustment. 

5 What is the third adjustment ? 

6 How would you make the third adjustment ? 

7 In the absence of a screw how would you proceed ? 

8 How would you find the index error by the horizon ? 

9 How is it to be applied? 

10 Place the index at error of minutes to be added, clamp it, 

and leave it. 

(Note. — The examiner will see that it is correct.) 

11 The examiner will then place the zero of the vernier on the arc, not 

near any of the marked divisions, and the candidate will read it. 

Note. — ^In all cases the applicants will name or otherwise point 
out the screws used in the various adjustments. 

The above completes the examination of second and only Mates. 



In addition to the above, only Mates, first Mates, and Masters will be 

required to state in writing : — 
12 How do you find the index error by the Sun ? 

iQ rin,« »^o^;««o k^,v« ^ 85-0 oflf ) What is the index error, and how 
18 The readings being | gg-O on | do you apply it ? 

14. What proof have you that those measurements or angles have been 
taken with tolerable accuracy ? 
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Elements from the Tide Tables for the 

Examples, 1880. 



Example 


Standard Port. 


Date of Tide. 


GiTen Fort. 


GoDBtant. 


I. 


Brest 


d. h. m. 

Jane 2 11 82 A.M. 

8 6 P.M. 


Gibraltar 


— 2 


n. 


Brest 


June 1 10 69 P.M. 

2 11 82 A.M. 


Bordeaux 


+ 88 


m. 


Brest 


Jnne 2 11 82 A.M. 

„ 8 6 A.M. 


Bayonne 


— 2 


IV. 


Holyhead... 


April 2 2 60 A.M. 

„ 2 8 28 P.M. 


Fishgnard 


— 8 16 


V. 


Qneenstown 


September 14 16 A.M. 
14 69 P.M. 
16 41 A.M. 


SknU 


— 69 


VI. 


Londonderry 


December 8 69 P.M. 

9 1 87 A.M. 

„ 8 22 A.M. 


Coleraine 


— 1 87 
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TIDE TABLES FOR JULY, 1880. 



L. 






























f 


1 




BBEST 
(Entr, of Dockyard Basin.) 


DEVO] 
(H.M. Di 


^PORT 
Kkyard.) 


PORTSMOUTH. 
(H.JIf. Dockyard,) 


i 


MorniDg. 


Afternoon. 


Mondog. 


Afternoon. 


Morning. 

1 


Afternoon. 

1 


f^ 


1 


H M. 
7 11 


Time 

H. M. 

10 88 


Height 

F. I. 

13 10 


Time 

H. M. 

11 12 


Height 

F. Z. 

18 8 


Time 

B. M. 


Height 

F. Z. 


Time 
4 


Height 
F. z. 
12 1 


Time 

H. M. 

5 57 


Height 

F. Z. 

10 9 


Time 

H. M. 

6 28 


Height 

F. I. 

10 8 


f 


s 


7 67 


11 47 


18 8 




— 


89 


12 1 


1 14 


12 1 


7 1 


10 7 


7 36 


10 8 


f- 


8 


8 4$ 


22 


18 10 


54 


14 1 


1 48 


12 2 


.2 22 


12 4 


8 10 


10 9 


8 44 


10 11 


L 


4 


9 84 


1 24 


14 5 


1 51 


14 10 


2 54 


12 5 


3 25 


13 


9 15 


11 1 


944 


11 3 


k. 


6 


10 23 


2 15 


15 8 


2 86 


15 8 


8 55 


12 11 


4 20 


13 8 


10 9 


11 6 


10 31 


11 9 


r 


6 


11 18 


2 55 


16 1 


8 14 


16 6 


4 44 


13 4 


5 5 


14 2 


10 61 


11 11 


11 10 


12 


r 


7 


Oa 2 


8 33 


16 9 


8 52 


17 


5 24 


18 8 


5 43 


14 7 


11 29 


12 2 


11 48 


12 4 


Kh. 


8 


49 


4 10 


17 2 


4 28 


17 8 


6 2 


13 11 


6 20 


15 


— 


— 


7 


12 5 


IT. 


9 


1 85 


445 


17 6 


5 1 


17 7 


6 88 


14 2 


6 55 


15 2 


26 


12 6 


043 


12 7 


L 


10 


2 19 


5 17 


17 8 


5 84 


17 9 


7 10 


14 2 


7 26 


15 


1 1 


12 7 


1 18 


12 8 



TIDAL CONSTANTS. 



Ports of Great Britain. 


Constants. 


Standard Port for 
Reference. 


Time. 


Height. 


SelseaBill 

Bembridge Point 

OhriBtchnrch 

Poole ... 

Plymonth Breakwater 
Powey 

Falmonth 

Penzance 


h. m. 
+ 04 

— 41 

— 2 41 

— 2 81 

— 6 
29 

— 46 

— 1 18 


ft. in. 


Portsmouth 

Devonport 
If 


WESTERN COAST OP EUROPE. 


Bayonne 

Arachon ••• ... ... 

Bordeaux ... ... ... 

PortNavalo 


— 2 

+ 60 

+ 88 

6 




Brest. 
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MARCH, 1877. 



AT APPARENT NOON. 



I 



Hon. 
Tnes. 
Wed. 






THE SUN'S 



Apparent 
Right iBcen- 



BIOD. 



h. m. 8. 
19128 56 24*50 
2q 8-02 
21 8 41-40 



Var. 

in 

Ihonr. 



S. 
9*108 
9*102 
9097 



Apparent 
Declination. 



o 





28 



21*9 



S. 

N. 20-4 
24 1-7 



Var. 

in 

1 honr. 



59-27 
59-24 
59-20 



Sidereal 
Time of 
the Semi- 
diameter 
passing 
the 
Meridian.* 



m. 8. 

1 4-52 

1 4-50 

1 4*49 



Equation of 

Time, 

to be 

added 

to 

Apparent 

Time. 



in* 8. 
7 60-69 
7 82-70 
7 14*58 



Vir. 

in 
Ihoor. 



8. 
0-746 
0^762 
0-7W 



APRIL, 1877. 



Added to 

















App. Time. 




Frid. 
Sat. 


18 
14 
15 


1 27 84-52 
1 81 15-84 
1 84 57-50 


9-215 
9-229 
9-248 


9 11 29-4 
9 88 6-4 
9 54 88-9 


54*28 
58-84 
58-44 


1 4*90 
1 4*95 
1 6-00 


2807 
12-88 


0-640 
0-6S6 


Sun. 


1-97 


0-611 



Subt* from 











elUllJIi, ±Ol 


r 1. 




Added to 
App. Time. 




Wed. 
Thur. 


18 
14 
15 


5 27 28-08 
5 81 82*81 
5 85 41-66 


10-881 
10-887 
10-891 


28 14 44-6 
28 17 46-4 
28 20 28-5 


809 
7-06 
608 


1 8-89 
1 8-91 
1 8*98 


18*22 
0-58 


0*524 
0*629 


Frid. 


6 12l'7 


0*588 



AUGUST, 1877. 



Added to 

Snbta from 
App. Time. 



Tue8. 
Wed. 
Thur. 
Frid. 


28 
29 
80 
81 

82 


10 28 14-50 
10 81 58-20 
10 85 81-57 
10 89 9-68 

10 42 47-41 


9-120 
9-106 
9-092 
9-080 

9-068 


9 85 58-9 
9 14 88-9 
8 58 10-0 
8 81 82-8 

N. 8 9 46-8 


58-14 
58-52 
58-89 
54-24 

54-58 


1 4-58 
1 4-58 
1 4*48 
1 4-48 

1 4-89 


59*64 
41*84 
28*71 
5-27 


0-786 
0*749 
0*762 
0-774 


Sat. 


18*45 


0-786 



SEPTEMBER, 1877. 



Siibt. from 
App. Time. 



Sat. 

Sun. 

Mon. 


22 

28 
24 


11 58 21-90 

12 1 57-50 
12 5 88*28 


8-981 
8-986 
8-992 


N. 10 88-7 

S. 12 44*5 

86 8-4 


58-44 
58-48 
58-50 


1 4*09 
1 4*11 
1 4*18 


7 25*41 

7 46*81 

8 7-08 


0*878 
0-868 
0-862 



DECEMBER, 1877. 



8nbt»from 

Addedto 
App. Time. 



Sat. 

Sun. 

Mon. 


22 
28 

24 

25 
26 
27 


18 8 82-61 
18 7 69-18 
18 12 25-78 

18 16 52-28 
18 21 18-66 
18 25 44-96 


11-107 
11-107 
11*105 

11-102 
11-099 
11-098 


28 27 16-7 
28 26 40-2 
28 25 85-8 

28 24 2-2 
28 22 0-8 
28 19 81-1 


0-98 
211 
8-29 

4-47 
6-66 
6-82 


1 11-29 
1 11-29 
1 11-28 

1 11-27 
1 11-26 
1 11-24 


1 2-86 
82-48 
2-52 


1*247 
1*247 
1-246 


Tues. 
Wed. 
Thur. 


27*84 

67-11 

1 26-78 


1*242 
1-288 
1-288 
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MAKOH, 1877. 



AT MEAN NOON. 



o 



& 



19 
20 
21 



THE SUN'S 



Apparent 
Bi^t Aeoen- 



Bion. 



h. m. s. 

28 56 28-81 

1-87 

8 40-80 



Apparent 
Declination. 



S. 

N. 



o 





28 



29-7 



18-0 
28 64-6 



Semi- 
diameter.* 



16 
16 
16 



6-4 
6-1 

4-8 



Equation of 

Time, 

to he 
tubtracted 

from 

Mean 

Time, 



m. s. 
7 60-79 
7 82-80 
7 14-67 



Sidereal Time. 



h. m. 8. 

28 48 82-62 

28 52 2907 

28 66 26-68 



APRIL, 1877. 



Snbt. from 

AadeJno" 
Mean Time. 



1. 

• 

1. 


18 
14 
16 


1 27 84-45 
1 81 16-80 
1 84 67-50 


9 11 290 
9 88 6-2 
9 64 84-0 


16 68-6 
16 58-2 
16 67-9 


28-08 
12-88 

1-97 


1 27 6-87 
1 81 2-92 
1 84 59-48 



JUNE, 1877. 



Added to 

Snbt. from 
Mean Time. 



18 
14 
16 



6 27 23-12 
6 81 82-31 
6 86 41-62 



28 14 44-6 
23 17 46-4 
28 20 28-6 



16 46-7 
16 46-7 
16 46-6 



18-22 
0-58 

12-17 



6 27 86-84 

5 81 82-89 

6 86 29-46 



AUGUST, 1877. 



Snbt. from 
Added to 













Mean Time. 




18. 

d. 
ir. 
i. 

• 


29 
80 
81 

82 


10 28 14-86 
10 81 68-09 
10 86 81-61 
10 89 9-62 

10 42 47-46 


9 86 69-8 
9 14 89-6 
8 68 10-8 
8 81 82-4 

N. 8 9 46-1 


16 62-7 
16 62-9 
16 63-2 
16 68-4 

16 68-6 


69-66 
41-85 
28-71 
6-27 

0,18-46 


10 27 14-69 
10 81 11-24 
10 86 7-80 
10 89 4-86 

10 48 0-90 



SEPTEMBER, 1877. ^^r^. 



• 

D. 


22 
28 
24 


11 68 28-01 

12 1 68-66 
12 6 84-45 


N. 
S. 


10 81-4 
12 62-1 
86 16-8 


16 59-0 

15 69-2 

16 69-6 


7 25-62 

7 46-42 

8 719 


12 6 48-58 
12 9 46-09 
12 18 41-64 



DECEMBER, 1877. utullm 

Mean Time. 



n. 


22 
28 
24 


18 8 82-81 
18 7 59-28 
18 12 26-74 


28 27 16-7 
28 26 40-2 
23 26 86-3 


16 18-0 
16 181 
16 18-1 


1 2-84 
82-42 
2-52 


18 4 85-15 
18 8 81-71 
18 12 28-26 


A. 

or. 


26 
26 
27 


18 16 62-16 
18 21 18-48 
18 26 44-69 


28 24 2-2 
28 22 0-8 
28 19 81-2 


16 18-1 
16 18-2 
16 18-2 


27-88 

57-09 

1 26-76 


18 16 24-82 
18 20 21-88 
18 24 17-94 
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JANUARY, 1884. 



AT APPARENT NOON. 



i 

I 






Toes. 
Wed". 
Thnr. 



I 

5 






THE SUN'S 



Apparent 
Bight Ascen- 



sion. 



h. in* s. 

18 45 52-81 
2 18 50 17-82 
818 54 41-96 



Var. 

in 

1 hour. 



8. 

11-049 
11-084 
11-018 



Apparent 
Declination. 



S. 23 



1 



It 
58-8 



22 56 54-1 
22 51 22-4 



Var. 

in 

1 hoar. 



12-10 
18-25 
14-89 



Sidereal 
Time of 
the Semi- 
diameter 
passing 
the 
Meridian.* 



m* 8. 
1 11-08 
1 11-04 
1 iO-99 



Equation of 

Time, 

to he 

added 

to 

Apparenlt 

Time, 



in. 8. 
8 88-26 
4 6-64 
4 84-65 



Vir. 

in 

Ihoor. 



s. 

1-181 
1-171 
1-159 



FEBBUARY, 1884. 



Added to 
App.Time. 



Thur. 

Frid. 

Sat. 


7 


21 22 29-68 
21 26 2905 
21 80 27-61 


9-991 
9-957 
9-928 


15 28 16-8 
15 4 28-0 
14 45 24-0 


46-71 
47-85 
47-97 


1 7-60 
1 7-49 
1 7-88 


14 21-80 
14 24-11 
14 26-11 


0-lM 
O-lOO 
O-OflT 









1 
« 


IVTABOH, 1884. 




Added to 
App.n]ne. 




Wed. 
Thur. 
Frid. 


19 
20 
21 


28 57 28-78 
1 7-20 
4 45-58 


9-106 

-9-101 

9-097 


S. 16 28-6 

N. 7 18-1 

80-590 


59-25 
59-22 
59-18 


1 4-52 
1 4-50 
1 4-49 


7 42-79 
7 24-76 
7 6-64 


0-748 
0-768 
0-757 



Added to 











XXJTX^XJJy JLO 


uv. 




Sab. Ironi 
App.Ti]Be. 




Sun, 
Mon. 


18 
14 
15 


1 28 40-90 
1 82 22-21 
186 8-88 


9-214 
9-229 
9-244 


9 17 50-6 

9 89 23*9 

10 47-6 


54-08 
58-69 
58*28 


1 4-92 
1 4-97 
1 5-02 


22-86 
7-16 


0-640 
0-6S6 


Tnes. 


7-68 


0-610 



MAY, 1884. 



Sub* from 
App.Ti]iie. 



Mon. 
Tnes. 
Wed. 


19 
20 
21 


8 46 29-71 
8 50 29-56 
8 54 29-97 


9-982 
10-006 
10-029 


19 54 50-4 

20 7 18-2 
20 19 25-5 


81-58 
80-78 
29-87 


1 7-56 
1 7-68 
1 7-71 


8 44-10 
8 40-81 
8 86-97 


0*125 
0-149 
0-171 











JUNE, 1884. 




App. Time. 




Frid. 


18 
14 
15 


5 28 88 98 
5 82 48 12 
5 86 57 41 


10-877 
10-884 
10-890 


28 15 22-5 
23 18 16-7 
23 20 46-8 


7-77 
6-75 
5-72 


1 8-90 
1 8-92 
1 8-94 


9-82 


0-520 


Sat. 
Suu. 


6 ^-^g 

15-92 


0-526 
0-581 
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JANUARY, 1884. 



141 

n. 



AT MEAN NOON. 



o 



Toes. 
Wed. 
Thnr. 



•8 



o 



THE SUN'S 



Apparent 

Bight Ascen- 

Bion. 



h. in. 8. 

18 45 51*64 

2| 18 50 16-56 

81 18 54 41-12 



Apparent 
Declination. 



O I u 

S. 28 1 59-1 
22 56 55-0 
22 51 23-5 



Semi- 
diameter.* 



16 



18-2 



16 18-2 
16 18-2 



Equation of 

Time, 

to he 
subtracted 

from 

Mean 

Time, 



m. 8. 
8 38-19 
4 6-56 
4 84-56 



Sidereal Time. 



h. m. 8. 

18 42 13-45 

18 46 10-01 
18 50 6-56 



FEBBUARY, 1884. 



Sub. from 
Mean Time. 



Thnr. 
Sit.' 


7 


21 22 27*29 
21 26 26-66 
21 80 25-22 


15 28 280 
15 4 89-4 
15 45 85-6 


16 14-9 
16 14-8 
16 14-6 


14 21-27 
14 24-09 
14 26-10 


21 8 6-01 
21 12 2-57 
21 15 59-12 









MABCH, 


1884. 


Sab. from 
Mean Time. 




Wed. 
Thnr. 
FHd. 


21 


28 57 27-56 
1 608 
4 44-50 


S. 16 81-2 

N. 7 18-8 

80 52-0 


16 5-8 
16 5-1 
16 4-8 


7 42-89 
7 24.86 
7 6-78 


28 49 44-67 
28 58 41-22 
23 57 37-77 



APRIL, 1884. 



Snb^^a 

TlSSSSTo" 
Mean Time. 



Hon. 
Toes. 



12 
14 
15 



1 28 40-84 
1 82 22-19 
1 86 8-90 



9 17 50-8 


15 


58-5 


9 89 23-8 


15 


58-2 


10 87-7 


15 


57-9 



22-86 
7-16 

7-68 



1 28 18-47 
1 82 1508 
1 86 11-68 



MAY, 1884. 



Added to 
Mean Time. 



M(M1. 

Taefl. 
Wed. 


19 
20 
21 


8 46 80-88 
8 50 8017 
8 54 80-57 


19 54 52-4 

20 7 20-1 
20 19 27-3 


15 50-1 
15 49-9 
15 49-8 


8 44*09 
8 40-80 
8 86-96 


8 50 14*42 
8 54 10-98 
8 58 7-53 



JUNE, 1884. 



Added to 

TuCTfiom 
Mean Time. 



Frid. 

Sat. 

Sun, 



18 
14 
15 



5 28 89-01 
5 82- 48-11 
5 86 57-86 



23 15 22-5 


15 46-8 


23 18 16-7 


15 46-7 


28 20 46-8 


15 46-6 



9*82 

8-23 
15-92 



5 28 48-38 
5 82 44^9 
5 86 41-44 
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SUPPLEMENT TO NAVIGATION. 



JULY, 1884. 



AT APPARENT NOON. 



t 

i 

•s 


a 

1 

O 


THE 


SUN'S 


Sidereal 
Time of 

the Semi- 
diameter 
passing 
the 

Meridian* 


Eqoation of 
Time, 
to he 
added 
to 
Apparent 
Time. 


■• 


Apparent 
Right Ascen- 
sion. 


Var. 

in 

1 hoar. 


Apparent 
Declination. 


Var. 

in 

1 hoar. 


Var. 

in 
Ihoor. 


Tnes. 
Wed. 
Thur. 


22 
28 
24 


h m 8 
8 8 46-46 
8 12 44-90 
8 16 42-75 


8. 
9-947 
9-928 
9-898 


o t U 

20 9 81-7 
19 67 12-8 
19 44 88-0 


80-89 
81-22 
8205 


m 8 
1 7-48 
1 7-84 
1 7-26 


m 8 
6 11-39 
6 18-28 
6 14-58 


8. 

0-091 
0-OM 
0-041 



AUGUST, 1884. 



Added to 

Sub. from 
App. Time. 



Thur. 


28 


10 29 22-76 


9-118 


9 29 11-6 


68-26 


1 4-56 


56-05 


0-787 


Frid. 


29 


10 83 1-89 


9-108 


9 7 48-8 


68-63 


1 4-51 


88-19 


0-751 


Sat. 


80 


10 36 39-68 


9-088 


8 46 17-4 


68-98 


1 4-46 


19-98 


0-766 


Sun. 


81 


10 40 17-68 


9-075 


8 24 37-7 


64-82 


1 4*42 


1-48 


0-780 















SEPTEMBEB, 


1864 


• 


Sub. from 
App. Time. 




Mon. 
Tues. 
Wed. 


22 
23 
24 


11 69 28-78 

12 8 4-67 
12 6 40-49 


8-989 
8-994 
9000 


N. 8 28-4 

S. 20 0-6 

43 26-0 


58-48 
68-61 
68-52 


1 4-09 
1 4-11 
1 4-18 


7 80-88 

7 51-04 

8 11-62 


0-866 
0-860 
0-854 









OCTOBER, 


1884. 




Sab. from 
App. Time. 




Sata 

Sun, 

Mon. 


26 
26 
27 


14 1 10-84 
14 5 1-62 
14 8 62-92 


9-697 
9-627 
9-667 


12 20 87-6 
12 41 6-7 
18 1 24-0 


51-46 
50-97 
50-46 


1 6-24 
1 6-84 
1 6-45 


15 5312 

15 58-98 

16 411 


0-269 
0-229 
0-199 



NOVEMBER, 1884. 



Sub. from 
App. Time. 



Frid. 

Sat. 
Sun. 


28 
29 
80 


16 19 28-15 
16 28 46-07 
16 28 4-64 


10-782 
10-760 
10-787 


21 26 80-8 
21 86 85-4 
21 46 15-2 


25-70 
24-68 
23-64 


1 1007 
1 10-16 
1 10-25 


11 89-87 
11 18-07 
10 56-11 


0-874 
0-901 
0-028 



Sub. from 









X/JL 


J\JJLJjn.AJJLJ±\f 


AOO** 


• 


Added to 
App. Time. 




Mon. 
Tues. 


22 

23 
24 


• 

18 4 68-61 
18 9 20-27 
18 18 46-86 


11-111 

11-110 
11-106 


23 26 48-2 
28 26 8-0 
28 24 49-5 


1-29 
2-47 
8-65 


1 11-28 
1 11-28 
1 11-27 


58-04 
28-02 


1-261 
1-249 


Wed. 


6-98 


1-216 



mPPLSHBMT 10 MAVIOATlOli. 

JULY, 1884. 



AT MEAN NOON. 





1 

1 


THE SUN'S 


Equation of 

to be' 
lubtraeted 

& 

Time. 






sioD. 


B^rs. 


Semi- 
diameter.* 


Bidereal Time. 


X. 


22 
2f 
21 


b. m. 8. 
8 8 16'88 
8 12 48-87 
8 16 41-72 


iM 9 84'-8 
19 57 15-6 
19 44 86-8 


15 4ff-8 
15 46-9 
15 47-0 


m. B. 
6 11-38 
6 18-27 
6 14-67 


8 2 84-04 
8 6 80-60 
8 10 27-16 



r. 


W 


10 29 22-61 


29 12-4 


16 52-8 


6606 


10 28 26-66 


L 


m 


10 88 1-30 


9 7 49-4 


16 680 


88-20 


10 82 28-10 




«( 


10 86 8»-68 


8 46 17-7 


16 S82 


19-98 


10 86 19-66 


• 


81 


iO 40 17-6S 


8 24 87-7 


16 63 6 


1-48 


10 40 16-20 



SBPIEMBEB, 1884. „SI?£ 



1.' 


2i 11 69 29-91 
28 12 8 6-76 
24 12 6 41-72 


N. 
S. 


8 16-1 
20 9-2 
48 88-0 


16 69-0 
16 69-2 
16 69-6 


7 80-44 

7 61-16 

8 11-78 


12 7 0-86 
12 10 66-90 
12 14 68-46 









OCTOBER 


1884. 


KMtita 




;. 


26 

26 
27 


U 1 13-38 
14 5 4-09 
14 8 5551 


12 20 ei-2 

12 41 20-3 

13 1 S7-6 


IG 8-0 
16 8-3 
16 8-5 


15 6319 

15 59-04 

16 4-17 


14 17 6-57 
14 21 8-12 
14 24 69-68 



1. 


?.f 


1(! 


-19 30-24 


21 


2fi 


35-8 


16 


15-4 


11 


89-20 


16 


31 


9-48 




«f 


Hi 


23 48-09 


21 


H(i 


40-0 


16 


Ifi-H 


n 


17-90 


16 


an 


6-99 


. 


30 


16 


28 6-60 


21 


46 


19-5 


16 


15-8 


10 


65-94 


16 


39 


2-55 



l." 


22 18 4 58-78 
28 18 9 20-84 
24 18 18 46-84 


23 26 48-2 
23 26 80 
23 24 49-6 


16 180 
16 18-0 
16 18-1 


53-02 
28-01 


18 6 46-80 
18 9 48 '86 
18 18 89-91 
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mnixuBm to havioation. 



TABLE. 
DECLINATION OF THE FIXED STABS. 





DATE, 1877. 




Month and Day. 


Stab*s Name. 


Declination. 


August 80th. ... 
February 11th. ... 
January 20th ... 
May 7th. ... 
December 8th. ... 
June 12th. ... 


a Ooronce (Alphacca) 

(X Pegasi (Markab) 

a, Piscis Australis (Fomalhaut) 

u Orionis (Betelguese) 

» LysB (Vega) 

a Soorpii fAntarcs) 


27 7 45 N. 
14 82 86 N. 
80 16 86 8. 
7 23 1 N. 
88 40 15 N. 
26 9 41 S. 








January 11th. ... 


V Pefifasi (Alfifenib) 


14 82 25 N. 


February 20th. ... 


a Fridani fAchemar^ 


57 49 49 8. 


March 9th. ... 
April 21st. ... 


a, Tauri (Aldebaran) ^ 

a, Aurigad (Oapella) ^ 


16 16 21 N. 
45 52 40 N. 


May 18th. ... 


S Orionis (Bisel) 


8 20 28 8. 


June 10th. ... 


a Argus (Canopus) 


52 88 18 8. 


July 28th. ... 


a Canis Majoris mirius) 


16 88 85 8. 


August 19th ... 


a« Geminorum (Castor) 


82 8 17 N. 




■ 




September 6th. ... 


a Canis Minoris (Procyon) 


5 81 8N. 


October 16th. ... 


ff Geminorum (Pollux) 


28 18 1 N. 


November 25th. ... 


a Leonis (Regulus) 


12 81 89 N. 


December 17th. ... 


a Virginis (Spica) 


10 88 23 8. 




O \ * v»^y «••.*.•..•..«•■•■■■■*■•• 





SUPPLKHBNT TO NAYIGATION. 



Szn. 4. 



Port of 



US 



Botation No. 



EXAMINATION PAPER III. 

TO BB USED BT A OANDIDATB FOB A OEBTIFIGATB OF OOMPETBNOT AS A 

SECOND MATE. 



paper is to he used at the above Port this 



day of 



se for minor 
>rrection8. 



l.^Moltiply 948 by 647, by common logarithms. 



943 log. 
647 log. 


2-974612 
2-787987 


616821*48 log. 


6-712499 
81 




84)1800-000(21*428 
168 




120 

84 




860 
886 




240 
168 




720 
672 



The answer is carried to three places of decimals, and the last flgore 
being 6, or above it, 1 is added to the preceding figure, thos making the 
answer nearly correct to the second decimal place. If the last figure had 
been below 6, nothing wonld be added to the preceding figure. 



2.— Divide *6006 by *221 by common logarithms. 



•6006 
•221 

2-266 



log. 
log. 

log. 



By 

common 
indices. 

9-699491 
9-844392 

0-366099 



By 

negative 
indices. 

^-699491 
T844892 

0-866099 



By ** 6ergen*s Navigation*', page 18, Art. 19, the common index is 9, and 
by the Role on page 27, the negative index is 1. 

The lower negative] index, (in division of logarithms) is changed into 
positive ; and — 1 + 1 destroy each other, or Uieir som is 0. 



The Candidate should sign his name in full at the foot of every page. 



■umucnn to mnsinoii. 
PAPEB m. 

EXUIPLEB IN DATS' WOBES. 



8, 33" 45' W. 
Der.lS'E.l 
Tu. U E. t 29 E 



S. t 29 E. 
8. 8S 43 E. 



S. { S3 £. 
B. 63 33 E. 



B. 109 42 E. 
»eT.20°E.l 
Vir. 1* E.J 84 E. 



E.J 34 E.| 
H. 84 87 E.' 



8. 78 68 W. 
N. 67° 80- W. 



B.J 10 OW. 
N. 71 S3 W . 



B.. 


Conrnei. 


-T" 


wi^a.. 


hM\ DlTll- 


Bemiirks. 




8.E. t E. 




s 

4 


8.S.W. 


11 


Ifi-E. 


A poiDt, in Ut. 
60°14'N..Lone. 
179' S' W. bm- 

Dbt. 17 mllM. 
(Bhip<ahead3.E. 

iE.,Il*ri«U0DH 

per log.) 
V»riaUonl4°E. 

Bet oonect V SBE i E 
magnetio. ) 

34 milee torn Ibt 
time the departnw 
was token to the end 
of the day. 


8 


E.B.E. 




4 
3 

8 


Soatb. 


It 


18°B. 


9 

10 


E.18. 




6 

4 
6 
6 


B.S.B. 


2i 


WE. 




E.bjll. 




1 
3 
7 



S.B.tTB 


81 


20° E. 




W.S.W. 




1 
4 
3 

a 


a.iirB. 


1 


16° W 




W.N.W. 


8 


4 

6 
G 
4 


B.W. 


' 


24° W 



CoRMt the Connes for Deriation, Yamtioii, tuid Ltewaj, and Sod 

the Coarse uid Ciatance ttora the giten Point, and the Latitadi 

aod Lougitnde in, b; InipMUou. 





Dirt. 


N. 


8. 


E. 


w. 


S 68°W 


17 




7-7 




161 


B 36G 












a 63E 


20 




17-9 


22-9 




8 76E 


24 




6-8 


388 




N esE 


14 


1-3 




13-9 




8 74W 


12 




8-8 




11-6 




26 










SUE 


34 




8S-0 


8-2 








9-9 


84-7 
93 


80-6 
68-3 


E8-3 






6,0)7.4'3 


37-4 


114-8 





UI.ID 46 69 K 

2)99 13 
Hid. Iftt, 49 S6 



8UPPLBMENT TO MAVIOATION. 
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PAPER III. 



EXAMINATION FOB SECOND MATES— Oontinaed. 



I for Hinor 
rreeiioDf. 



Vm. 



u 



54-28 

a-5 

27115 
10816 

0)18,5-575 

2 15*6 



Remarks.— By logs D.L. 42*28, Conne 20"^ T E., Distance 
79*66 miles. 

4.^1877, April 18tb, in longitnde 88® W. The obgerred meridian altitude of 
the San*! Lower Limb wai 64* 18' 20^ bearing South, index enor — 1' 20", 
height of eye 19 feet. 

Bequired the Latitude. 

d. h. m. s. e / 

A.T.S., April . . 18 Long. . . 88 W 
Long. . . + 2 82 4 

A.T.G., AprU . . 18 2 82 6,0)15,2 

2-5 2* 82' 0" 

Deo. 

9 11 29 N Obi. alt. . . 64 18 20 S 
+ 2 16 LE — 1 20 

9 18 45 N 64 17 
Dip — 4 17 

64 12 48 
Oorr — 24 

64 12 19 
Bern + 15 59 

True alt. . . 64 28 18 
90 

Z.D 25 81 42 N 

Dec 9 18 45 N 

Latitude . . 84 45 27 North 
5.— In latitude 57* 42' the departure made good was 110 milei. 

Bequired the difference of Longitude by parallel sailing. 

Lat 5^ 42 sec 0*272172 

Dep 110 log 2*041898 

Diff. long.. 205*9 log 2*818545 



The Candidate should sign his name in full at the foot of erery page, 
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BUPPLBMSNT TO MATiaATION. 



6.— Beqnired the Coarse and Distance from A to 6 by calculation on 
Mercator's Principle. 

Lat. of A 2° 86' N Long. ISQP 8' E 

Lat. of B 25 S Long. 82 26 W 

A Lat. 2° 86' N m. pts 166 long. 180** 8' E 

6 Lat. 25 S m. pts 25 long. 82 26 W 



8 1 
60 


log. + 
log. 

tan. 


m.d.l. 181 

D. 
10 18-946747 
2-257679 


Long. 


212 84 
860 


D. Lat. 181 8 


147 26 
60 




^/v^ 


D. Long. 8846 
M.D.L. 181 


8846 E 


Conrse 88° 50' 


11-689068 




Course 88° 50' 
D. Lat. 181 

Distance 8890 


sec. 1*691206 
log. 2-257679 

log. 8-948885 





Conrse B 88° 50' E. Distance 8890 miles. 

Bemarks. — The lats. of A and B are of different names, in this case they 
mnst be added together, and the mer. pts. most also be added together. 

The longs, of A and B are also of different names, and they mast be 
added together ; their sam is above 180, in this case it must be taken 
from 860° ; the diff. long, must be E the same as the long, of A. 

By Articles 10, 11, and 12 of the Notice to Candidates published by the 
Board of Trade, dated 27th September, 1880, Candidates are expected to 
bring their answers **not to exceed a margin of one mile of position from 
a correct result," except in Summer's Method where 2^ miles may be allowed. 

For all Grades except extra master, <Hhe logarithms to the nearest 
minute will be sufficiently correct," except in finding hour angles where 
they must be taken out for seconds. 

The above question wrought out to seconds, 
Oonrse B&* 49' 40* tan. 11*689068 

4954 





• 

88*49' 0* 

88 49 40 
181 

8848 


10270)411400(40 
41080 






600 




Conrse 


Bee. 1-685046 
4106 


Diff. 10266 
40 


Oonne 
D. Lat. 

Distaneo 


sec. 1-689162 
log. 2-267679 

log. 8*946831 


4106,40 



Distance by minutes of are 8890 miles 
Distance by seconds of arc 8848 miles 



Difference 



42 miles 



By working to minutes of are, the Distance will generally be correct to within 2 miles of 
Position, as is evident by comparing the answers to the qaestions on pages 107 and 109, 
Bergen's NaTigation ; bat if the distance be reqaired to be correct to 1 mile of Position, the 
question ahonSd be wrought to secondB of ato ; aa \E eiH\<3L<Qiii\> horn VXi!^ ^cs^^ ^aloUons. 



SUFPIiBMBMT TO NAVIGATION. 



zn* 5. 



Port of_ 




EXAMINATION PAPER III. 

TO BE USED BY A CANDIDATE FOB A CEBTIFICATE OF COMPETENCY AS A 

SECOND MATE. 

be used at the above Port this day of 18 

'. — J Candidate for a Second Mate's Certificate of Competency will be 
required to work the Questions in Paper Exn, 4, in addition to the 
QuMtions in this Paper. 

1.— 1880, Juno 2nd. Find the time of High Water at Bayonne, A.M. and P.M. 

d. h. m. d. h. m. 

Stand. Brest, Jane 2 1182 A.M. 8 5 A.M. 

Constant Bayonne — 2 — 2 



) for Minor 
reotions. 



Var. 

18-87 
11-1 

1837 
20207 

0)20,8-907 

8 23-9 



H.W. Bayonne . . 2 11 80 A.M. 



8 8 A.M. 



Remarks, — The A.M. tide comes oat first ; work from 8d. Oh. 5m. A.M., 
the next tide in the book, the resalt is Jane 3d. Ob. 8m. A.M., so that there 
is no P.M. tide on the 2nd of Jane. 

2.— 1876, December 6th, at Oh. 15m. A.M. App. T. Ship in latitade67'' 27' S 
longitade 17'' 16' E. The San*s Magnetic Amplitade was S } W.; 

Required the trae Amplitade, and £rror of the Compass ; and sapposing 
the Variation to be 22** 10' W, repaired the DcTiation of the Compass for that 
position of the Ship's Head. 

d. h. m. s. ^ 

Civil A.T.S., December 6 15 A.M. Long. 17 16 E 

- 1+12 4 



Astron. A. T.S., December.. 5 12 15 

Long. £... 19 4 

5 11 5 56 



6,0)6,9 4 
19 4 



11-1 



o / « _ 

22 28 -7 S 
+ 8 24 

22 81 81 S 



Lat 67 27 

Dec 22 82 



....sec. 0*416246 
....sin. 9*588449 



True amp. £. 87 51 S ....sin. 9-999695 
Or 180 



True amp. W 92 9 S 
Mag. amp. W 81 84 S 

Error 10 25 W 

Var 22 10 W 



Deviation .. 11 85 East 




-E 



«ri^htotV, 
The Candidate should sign his name in toll at Vbe tool ol e^orj '^^t^. 
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SUPPLEMENT TO KAVIOATION. 



PAPER in. 

EXAMINATION FOR SECOND MATES— Continued. 



Bp«M for Minor 
OorreeiioDfl. 



Bid. 

• * • . 
22 81 01 

22 81 81 



9*S88145 
+ 167 

9*683802 



diff. 608 
81 



608 
1624 

167,48 



60 



1 80 
60 



60)9,0 



liodng 
daflj. 



1-6 



Vwr. 

64-24 
11*8 

16272 
69664 

6,0)61,2*912 

10 12-9 



Remarks. — Ci?il time is reduced to astronomical time by adding 12 
to the hoars, and taking 1 from the days. It being A.M., and the 
dec. 8, the true Amp. is reckoned from E towards 8. 

8 I W is eqniyalent to W 7i 8, which in degrees is W. 81'' 34' 8. 
The tme and mag. amps, are bronght to the same name bj taking th« 
tme from 180^, and changing its name. 

In high latitades a small difference in the declination will etose s 
great difference in the amplitude ; as will be shewn by working the abo? • 
question to seconds. 



67 27 

Dec 22 81 81 



Lat. 



To seconds. Trne amp. E. . 87 23 8 
To minutes. True amp. E 87 61 8 



.... sec. .... 

• • • • BU1« • • • • 

. . . .sin. 



0-416246 
9-683302 

9-999548 



Difference 



28 



To find daily rate. 


Mar. 


81 


m. 8. 


Mar. 


29 


1 14 P. 


Mar. 


2 




April 


80 




May 


28 


16 8. 



By working to minutes the answer will genendly be eoifeet to 1 
minute of arc. 

8.— 1877, August 81st, P.M., at Ship in latitude W 18' 8. 

The observed altitude of the 8un*s L.L. was 24^ 47' 80*, I.E.+l' W, 
height of eye 18 feet. Time by Chronometer, August 31d. lib. 16m. 14s., 
which was Im. 14s. fkst for mean noon at Greenwich, on March 29ib, 
and on May 28tb, was Om. 16s. slow. 

Required the longitude by Chronometer. 

d. h. m. s. d. 

T. Chron., Aug. .. 81 11 16 14 May .. 81 11 

Sk>w + 16 May .. 28 -04 



Lost 



Dec. 

8 81 82 N 
— 10 18 

8 21 19 M 
90 

P.D... 98 21 19 



81 11 16 80 May .. 
+ 2 23 June .. 
_ July 


8 96-44 
80 1-5 
SI h 


81 11 18 63 Aug. ... 


81 11 47720 
9511 


11 '3 


96 11 

6,0)14,8-160 

2 23*1 




Eq. T. 
f + 6-27 
— 8-76 


Var. 

0-774 
11-3 


— 3-48 


2822 
8614 






8-7462 



The Oftndidate should sign his name in full at the foot of ereiy page. 
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PAPER m. 

EXAMINATION FOB SECOND MATES— Continued. 



Space for Minor 
Corrections. 



Cosec. 



21' or 

n 19 

DiS. 



0*004628 
+ « 

0004634 

31 
19 

279 
31 

5,89 



Cos. 

49 0^9*247428 
— 23 

49 2 j 9*247455 

Diff. 1172 
2 



23,46 



Sin. 

60 "O^ 9-912477 
4- 24 



50 16 
Diff. 



9*912501 



148 
16 

888 
148 

23,68 



Obs. alt. . . 24 47 30 
I.E + .1 80 



Dip. 



24 49 
— 4 11 



Alt. .. 24 58 46 
Lat. .. 36 18 
P.D. . . 98 21 19 



24 44 49 
Corr — 1 56 



2)159 38 5 

79 49 2 
5i 50 16 



Bee... 0*093704 
cosec. 0004634 



COS. . . 9*247455 
sin. .. 9*912501 



24 42 53 h. m. s. 

Sem + 15 53 H.A. .. 3 21 85 

Eq. T. — 3 

True alt. . . 24 58 46 



log. .. 9*258294 
10 



M.T.S., Aog. . . 81 3 21 32 
M.T.C., Aog. . . 31 11 18 53 

7 57 21 
60 60 



19 = 8s. 



4)477 81 60 
Longitude .... 119 20 15 West 

Remarks, — There is a change of precept in the Equation of Time 
between the 3lBt Aug. and the 32nd, or 1st of Sept. on Page II. of the 
month, on the 31st it is Om. 5*27, and on page I. of the month a black line is 
drawn below the equation on the 31st ; and by the precept at the top of 
the page all the equations above that line are to be added, and those 
below are to be subtracted. 

In order to find the equation at the time of observation, mark the 
Eq. T. in the 31st, + , and the correction of the equation — ; take their 
difference and mark it with the sign of the greater. In this instance it 
is—. 
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'.. S 15 4« 40 
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^ 13 :3» 



179 3aE 

4 






i^ 



— * 


ass 

•i 


15 »S 
90 



Bip 




25 % 10 w 
-> 3 a6 



FJ}. OO 15 J9 



35 a»I4 
~ 150 

25 S8 34 
+ IS 15 



T^BsiL.. 3S 



ET SCTS ALirnrDJ 



13 2^ l%|«rt^i>tfviatitfji. 



PJ). 



. » I3 3» 
.^10 
90 15 aO 

S)15S 29 19 

78 14 39 
12 1 U 



Q-iMamm 




9-990878 





33 34 34 

8 




65 8 48 


T. ftz. N ^ 9 W. 
H.ftz,N 64 41W. 


Err. 
V»r. 


28W. 
15 80 E. 


DtflAiion 


16 58 W. 



2)19-463179 



9-731€69 
09 

339)8000(34 
658 



W if E 



T to Idk M, am W. 

EldlofY.aemftion W; 
or, c umci ^ e the DAme of 
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EXAMINATION FOR FIRST MATES.— Continued. 



)tee for Minor 
IDorrectioni. 



M.T.S. 
Eq. T. 



BY AZIMUTH TABLES, 
b. ni. XQ-. B. 

8 45 p.m. Eq. T. 7 14 *75 

— 7 6 8 



3 88 



— 7 20 



6-00 



o / b. m. 

Lat. 40 8. ; Dee. 16 N, and A.T.S. 3 86 give True ftz.S115 2W 

A.T.S. 8 40 „ S 114 14 W 



2)229 16 



True az. S 114 88 W 
180 



True az. N 65 22 W 
Mag. az. 64 41 W 



Err. 
Var. 



41W 
15 80 E 



Deviation 16 11 W 



Remarkt. — By working to seconds of arc the Tme Azimnth is N 65** 10' W 
and the Deviation 15*' 59 W. 
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BUtebBMlHt llO lUViaATiOlt. 



PAPER m. 



EXAMINATION FOR FIRST MATES.— Continued. 



Space for Minor 
Corrections. 



?ar. 

7-06 
•4 

2*824 



Rising. 

14 26\ 2-29116 
238 



2 
14 22 



2*29354 



2.— 1877, Jane 14tb, A.M. at Ship, Lat. by account, 57'' 43^ N, Lon 
lO"" 14'W, the obeerred altitude of the Sau's L.L. South of t 
obserTcr was 55'^ 18% height of eye 18 feet. Time by watch, 1^ 
2h. 16m. 44s., which had been found to be fast of apparent time 
ship, 2h. 28m. 208. The difference of Longitude made to the W< 
was 41i' after the error on Apparent Time at Ship was determin< 
Required the Latitude by the Reduction to the Meridian. 



d. h. m. s. 

T. Watch, June 14 2 16 44 

Fast 2 28 20 


D.L. 4i-6 
4 

6,0)16,6-0 

2 46 


Long, lo i4W 
4 


13 23 48 24 
P.L. W — 2 46 


6,0)4,0 66 


040 61 



A.T.S. June 13 23 45 38 
Long. W + 40 66 



A.T.G. June 14 26 34 



h. m. 8. 
24 
23 46 38 



*4 



14 22 T. from noon. 



Dec, 

23 17 46N 
+ 8 

23 17 49N 



Obs. Alt. 56 18 OS 
Dip — 4 11 



Cor. 


55 13 49 
36 


Sem. 


55 13 14 
+ 16 47 


True Alt. 


55 29 1 



T. from N. 
Lat. Ace. 
Dec. 



m. 

14 22 
67 43N 
23 18N 



Rising 2-29364 
cos. 9-727628 
COS. 9*963064 
constant 1* 



True Alt... 56 29S Nat. 



964 log 2*984222 
sin. 823961 



Z. D. 
Dec. 



34 25N Nat. 
23 18N 



COS. 824926 



Latitude 57 43 North 



Bemarks, — By working to seconds of arc the Latitude is 67° 42' 27" N. 
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Exn. 7. 

(late E. F 4.) 



Port qf_ 



EXAMINATION PAPEB III, 




TO BE USED BY A CANDIDATE FOB A CEBTIFIOATE OF COMPETENCY AS A 



MASTER ORDINARY. 



To he med at'the above Port this 



day of 



188 



J^.B. — A Candidate for an Ordinary Master* s Certificate of Competency will he 
required to work the Questions in Papers Exn. 4, Exn. 5, Eos^u 6, in 
addition to the Questions in this Papei\ 



Sptce for Minor 
CorreetioDS. 



1. — 1877, January 20ih. The observed Meridian Altitude of 
the Star, » Piscis Australis (Fomalhaat), bearing Soath 
was 86° 18' 45", I.E.— 1' 20", height of the eye 19 feet. 

\Ilequired tJie Latitude. 
Obs. alt 86 18 46 S 

X«J!i* •••••••••••••••••• '^" X m\J 

86 17 25 
Dip — 4 17 

86 18 8 
Ref. — 1 19 

True alt 86 11 49 

90 

Z*I^* (t*. 58 48 11 N 

Dec 80 16 86 S 

Latitude 28 81 85 North 
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BtnPFLSM&NT TO HAVlOAttOV. 



Exn. 4. 



Port of_ 



EXAMINATION PAPER IV. 



TO BE USED BY A CANDIDATE FOB A CEBTIFICATE OF COXPETENCT AS A 




SECOND MATE. 



This paper is to be used at the above Port this 



day of 



18 



Space for Minor 
Corrections. 



1.— Maltiply -00642 by -00716 by common logarithms. 

By common indices. By native indices. 
•00642 log. 7-807585 F-807585 

-00716 log. 7-854918 "8-854918 



•00004597 log. 5*662448 7*662448 

HerC; the sum of the common indices + 1 is 15, reject 10 
from this, the remainder, 5, is the common index of the product, 
hence, by Art. 19, four ciphers mnst be prefixed to the natural 
number found from the Table. Again, take the 1 carried from 

6, the sum of the negative indices, and the remainder 5 is the 
negative index of the product ; hence by the Bule, page 27^ 
four ciphers must be prefixed, the same as before. 

2. — ^Divide -0947 by -00421 by common logarithms. 

By common Indices. By ne^tive Indices. 
•0947 log. 8-976850 2-976850 

•00421 log. 7*624282 "8*624282 



22*49 log. 1*852068 



1-852068 



Here, the divisor being less than the dividend, therefore 
the common index, 1, of the quotient must refer to two integers 
before the decimal point. 

The negative sign of the divisor must be changed to the 
pottitive sign, and the sum of ^ and + 8 is + 1 or 1. 
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H 


1 

78- 8-fi 
32 E 


N. 105 8 B 
ISO 


8. 74 63 B 


L. 3 49 


N. 8~ 26 E 
IS E 1 32 E 


M. 40 8S E 


H. 6' SS-W 
L. 6 SB 


H. 11 16'W 

ISE 1 29 E 


N.IT 44 E 


L. 8 49 


s.ei 84 E 
It Z ) 
»E 1 48 OE 


S. 88 84 E 


L. 3 49 


N.70 19 E 
U E ] 
H £ 1 88 E 


H.108 19 E 
lao 


B. 71 41 E 


L. 6 83 E 


N. 60 as E 

14 E 1 

24 E ; 89 E 


s. 69 se E 


L. 8 26 


S. 8 26 W 
14 E 1 
19 W [ 6 OW 


B. 8 26 W 


V. 14 O'E 


K. 98 33 E 

180 


a ei S7 Ejl 
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PAPER IT. 

EXAHIHATIOK FOB SECOND UATES— Oontinnsd. 



Hm. 


CODTHI. 


■"'■■ 


10th. 


wina.. 


way. 


D.,. 


lUM.^. 


1 

2 

a 

4 


NbyE 


5 

5 
5 




EbjN 




I8°E 


A point Eiial CspB 
Islflt, in Lat. 37° 
40' S 

Long. 178' 38' E 

bMring b7 Oompui 
WbjaiS 

(Sbip'aHeadNbjE 
Deviation as per log) 
Diet. 30 miles. 

Vsrifttion 14= B 

A onTrent eet ) 
OoneetMag-[ElN 

UBtio. ' 

12 wiles from the 
limeofdepurtnre 
was takeu to the 
end of the day. 


6 

6 
7 

8 


NiW 


6 
6 

6 
4 




ENE 




16°E 


9 
10 
11 

la 


Bi8 


S 
6 
6 
7 




NMEIE 




29°E 


1 

2 
S 

4 


ENB 


7 
6 




N 




24°E 




6 

7 
8 


NE 


6 
6 
6 
6 




NSW 




a5°E 


9 
10 
11 

la 


Booth 


8 
S 

3 


8 


E8E 




19°W 



Coneet tiie Oonnes for Dsriatlon, Taiifttlon and IJeeway, and find tba 
Conne aad IHatanee from the giiMi Poiot, and the Latitude and 
Longitads in, b; InspeotJon. 



OODTHI. 


Dirt. 


N. 


B. 


E. 


w. 


S 75° E 


80 






29-0 




H40 E 


23 


17-6 




14-8 




Nie E 


23 


21-9 








S 89 B 


26 




20-2 


16-4 




S73 E 


26 




8'0 


34-7 




Eait 


24 






34-0 




8 8 W 


14 




14-0 




0-7 


BBS E 


13 




1-7 


11-9 








39-G 


51-7 
S9-6 


127-9 

0-7 


07 






13-2 


127-3 



Lat. in 87 62 S 
2)76 82 
37 46 



Long, in 181 17 B 
360 

Or Long, in 178 48 W 



TO FIHD THE DIFF. LONG. 
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8UPFLSKBMT TO MATIOATION. 



PAPER IV. 

EXAMINATION FOB SECOND MATES— Oontinaed. 



Space for Minor 
OorreetioDB. 



Var. 

603 

5-8 

4824 
8015 

84-974 



TO FIND THE OOUBSE AND DISTANCE. 

127*8 dep., 18*4 lat., give course 84'', diet. 128 
127-5 dep., 11*2 lat., give course 85 , dist. 128 
Hence, Oonrse S 84^ E, Distance 128 mfles. 

Remarks. — The mid. lai. 37*" 46' may be considered as 37}. Proceed u 
in the question, with the nearest dep. in Table II., and course 37** and 88° 
respectiTely. To find the corresponding dists., take the difference of these 
dists., divide this difference by 4, and subtract the quotient from 161, the 
result is the diff. long. 

In finding the course and distance in Table II., be guided principally b] 
the higher number, whether it be lat. or dep. 

By Logs., the diff. long. 2"* 40'*9, course 84*' 31% and distance 127*7. 

4. — 1877, June 15th, in longitude 87*^ E, the obserred meridian altitude oi 
the Sun's Lower Limb was 56** 14' IC bearing North, index error 0, 
height of eye 15 feet. 

Bequired the Latitude. 

d. 'h. m. s. e / 

A.T.S., June .. 15 Long. 87 E 

Long. E — 5 48o ^ 

A.T.G. June . . 14 18 12 6,0)34,8 

5*8 5 48 

Dec. 

28 20 24N obs.alt 66 14 ION 

— 85 dip — 8 49 

23 19 49 N 56 10 21 
corr — 84 

56 9 47 
sem + 15 47 

True alt 56 25 34 

90 

Z.D 33 34 26S 

Dec 23 19 49 N 

Latitude .... 10 14 87 South 

5. — In latitude in 58** 8' the departure made good was 44 miles. 
Bequired the difference of Longitude by parallel sailing. 

Lat 58* 8' sec 0*277412 

Dep 44 log .... 1*643463 

Diff. long. 83*34 log 1*920865 
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PAPER IV. 

EXAMINATION FOR SECOND MATES— Continued. 



for Minor 
dctionfl. 



6. — Required the Course and Distance from A to B by 
calculation on Mercator's prinoiple. 



Lat. of A 11°50'N 
Lat. of B 82 8 S 



Long. 5ri6'E 
Long. 115° 46 E 



A Lat. IV 50' 
B Lat. 82 8 


N m. pts. 
S m. pts. 

m.d.L 

8870 log. 
2747 log. 

54° 88' tan. 

54° 88' sec. 
2688 log. 

4549 log. 


715 
2082 

2747 
+ 10 


Long. 51° 16' 
Long. 115 46 

64 80 
60 


E 
E 


48 58 
60 




D Lat. 2688 S 


D. Long. 8870 

18-587711 
8-438859 


E 


D Long. 
M.D.L 




Course 


10-148852 




Course 
If. Lat. 


0-247466 
8*420451 




Distance 


8-657917 





Conrse S 54° 88' E Distance 4549 miles. 

Remarks. The Latitude of A to B being of different names 
take their sum for the diff. lat. 

Also, take sum of the mer. pts. for the mer. difif. lat.. 

By working to seconds the course is S 54° 47' 56" E 
Distance 4549 miles. 
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BUPPLBMBNT TO MAYXaATIOM. 



Exn. 5. 



Port of. 




EXAMINATION PAPER IV. 

TO BE USED BT A OANDIDATB FOB A CEBTIFIGATE OF COMPBTBNOT AS A 



Spaee for Minor 
Corrections. 



Var. 

53-52 
7-9 

48168 
87464 

6,0)42^-808 

7 2-8 



/ 



SECOND MATE. 



1.— 1880, April 2Qd, find ihe time of High Water at Fisbgoard, AM, and 
P.M. 

Standard, Holyhead, April 2 8 28'p.M. 2 2 50 A.M. 

Copstant, Fishgoard, — 8 15 ^ 3 15 



H.W. Fisbgoard, April 2 13 P.M. 



1 11 35 P.M. 



No A.M. Tide. 
2.— 1877, Angost 28th, at 5h. 27m. P.M., App. T. Ship, in latttode 
43*' 16'S, longitude leO^'W, the Sun's Magnetio Amplitnde was 
WiS ; required the True Amplitude, and Error of the Compass ; and 
supposing the Variation to be 15** lO'E, required the Deviation of 
the Compass for that position of the Ship's Head. 

A.T.S. Aug. 28 5* 27 6 P.M. Long. 160« O'W. 

Long. W + 10 40 4 



A.T.G. Aug. 28 16 7 
29 



6,0)6,40 



10 40 



7 53 
7-9 



9 14 3'9N. 
+ 78 



9 21 42N 



Lat. 48 16 sec. 0*137766 
Dec. 9 22 sin. 9-211526 



True Amp. W12 55N sin. 9-349292 
Mag. Amp. W 2 49S 

Err. 15 44E 
Var. 15 lOE 



Deviation 34E 



Fig » for Error, 

N 




Fig, for Deviation, 




T right of M, Error E. e right of V, Deviation E, or 

conceive E Var. to be changed 
into W, take the difference and 
give it the name of the greater, 
namely E. 

Remarks.^Bj working to seconds the Deviation is 0** 33' 14*E. 

By working from the Aftemoon|Tide on the 2nd April, at Holyhead, the P.M. 
Tide at Fishguard is obtained ; then by working from the tide before the one 
taken out of the Table, the tide before the P.M. tide at Fishguard is on the 
ist of April ; thus there is no A.M. Tide at Fishguard on the 2nd April. 
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EXAMINATION FOR SECOND MATES.— Continued. 



Spaee for If inor 
CorreotionB. 



To find Daily Bate. 
Mar. 21 m. 8. 
Mar. 31 1 14F. 

Mar. 10 

Apr. SO 2 34F. 

40 1 20 
— 60 

40)80(2 

QaisingDaOy. 



Tar. 

68-44 
11-2 



11688 
64284 

6,0)66,4*628 

10 64-6 



, ^ COB. 



76 4 6 



^ 9*381643 
93 



76 4 11^ 

Diff. 849 
11 

93,89 



9-381660 



9.— 1877, September 22Qd, P.M. at Ship in latitude 81<' 2'N, the 
observed altitude of the San's L.L. was SO" 66' ; height of eye 
21 feet. Time by a Chronometer Sept. 22d. llh. 18m., which 
was Im. 148. tABi for mean noon at Greenwich on March 2l8t, and 
on April 30th, was 2m. 34s. fast. Beqoired the longltade by 
Chronometer. 



T. Chron., Sept. 22 11 18* AprU 80 

Fast — 2 34 April 30 

22 11 16 26 April 

Gained — 4 61 May 31 



M.T.G., Sept. 22 11 10 86 Jane 30 



11*2 



Jnly 31 
Aug. 31 
Sept. 22 11 



11 
•04 

146-44 
2 

6,0)29,0-88 

4 60*8 



Deo. 
10 31N 



10 66S 





90 


24S 





P.D. 90 


24 




Obs. Alt. 30 66 
Dip — 4 81 


Corr, 


80 61 29 
— 1 29 


Semi. 


30 60 
+ 16 69 


True Alt. 81 


6 69 



146 11 




Eq. T. 

m. s. 
— 7 26-62 
+ 9-78 


yar. 

•873 
11-2 


— 7 36-30 


1746 
9603 






9-7776 



Alt. 81 6 69 

Lat. 81 2 sec. 0-067086 

P.D. 90 24co8ec. 0-000000 

2)162 8 23 

76 4 11 COS. 9-381660 
44 68 12 sin. 9-849267 



H.A. 8 31 42 log 9*297893 
Eq T — 7 86 79 



M.T.S. Sept. 22 3 24 7 
M.T.G. Sept. 22 11 10 36 

7 46 28 
60 120 



10 = 2s. 



4)466 148 



Longitude 116 37 West. 
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SXTPPLBliENT TO MAYIGATIOM. 



Exn. 6. 



Port of ^ 



Botation 1 



EXAMINATION PAPER IV. 

TO Bl UBBD BT A OANDtDATE FOB A OEBiniOATB OW OOHFEXENOT AS A 

FIRST MATE. 

To be used at the above port this day of 



Sptee tot Minor 
Corrections. 



N.B.'^-'A Candidate for a First Mate*s Certificate of Competency will be requii 
to work the Questions in Papers Exn. 4 and Exn, 5, i7ir addition to 
Qttestions i7i this Paper. 

10.— 1877, December 25ih. Mean time at Ship 8h. 46m. P.M., in latii 

88'' 58' N, longitude SS"" 28' W. The Son's bearing by Oomp 

W by S I S, altitade ll** 24% height of the eye 19 feet. 

Required the Tme Azimnth, and Error of the Compass ; and sapi 

ing the Variation to be 24° 50' W, required the Deviation of the Comf 

for that position of the Ship's head. Both by the Snn*s altitude anc 

the Azimuth Tables. 

d. h« m. s. o / 

M.T.S., December 25 8 46 P.M. Long 53 23 \^ 

Long + 8 33 32 4 



Var. 

4-47 

7-3 

1841 
8129 

82-631 



M.T.0. Long. 



25 7 19 82 
7-3 



6,0)21,3-32 
3 83-82 



28 24 2 S 
— 33 

28 23 29 8 
90 

113 28 29 



Alt 11 24 ''O 



Dip. . 
Corr. 



— 4 17 

11 19 43 

— 4 81 



11 15 12 
Sem. + 16 18 



True alt 11 31 30 



BY ALTITUDE. 



Alt. . 
Lat.. 
P.D.. 


... 11 81 80 
... 88 58 
...118 23 29 




2)158 52 59 

79 26 29 
83 57 




25 88 11 
2 




51 16 22 


Tme az. • 
Mag. az. . 


. S 51 16 W 
. S 70 19 W 


Err 


, . . 19 8 W 


Var 


• . 24 60 W 






Deviation 


.. 5 47 East 



sec. .. 0008859 
4MC. .. 0*081255 



cos. . . 

COS. . . 



9*268351 
9*918830 



2)19*272295 

sin. .. 9-636147 
♦ 097 



489)5000(11 
439 

610 
439 



The CAndidate sboiild eiga Ina name Vn tt^ «\. >^i« l<^\> tJl «^«p| -<$«,%«. 
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aee for Minor 
Jonections. 



BY AZIMUTH TABLES. 



h. m. 8. 

M.T.S 3 46 P.M. 

£<}. T. .•.••••• -^ 85 



8. 



A.T.S 3 45 25 P.M. 



Bq. T 27 

8 

85 



1-2 
7 

8-4 



A.T.S. 8b. 44m. P.M., lat 84<' N, and dec. 23''S., give 

Trneaz NWS" 48' W 

180 



Trneaz S 51 17 W 

Mag. az S 70 19 W 



> »*««r • ••.•.••• 



Var. 



19 2 W 
24 50 W 



Deviation 

Figun of, or error, 

N 



5 48 East 




Figure for deviation. 

V e 



w- 




-E 



e right of V, deT. E 

Or, change W, Tar. to E, and 
T left of M, err. W. take difference. 

Remarks, — ^By working to seconds of arc., the trae azimnth is S 5V 15' 6" W, 
and the deviation 5** 46' 21 East. 

11.— 1877, August 29th, P.M., at Ship, lat. by account 42* 29' N, long. 
151* 10' £. The obserred altitude of the Sun's L.L. South of the 
observer was 56*" 20' I.E. + 1' 20*, height of eye 21 feet. Time by 
watch, August 29d. Oh. 22m. 168., which had been found to be 
Im. 2s. slow of apparent time of ship. 

The difference of longitude made to the West was 18' *5 after the error 
on Apparent Time of Ship was determined. 

Required the latitude by the Reduction to the Meridian. 

d. h. m. s. , o / 

D.L. . . 18-5 Long. . . 151 10 E 
4 4 



T.W.,Aug. ..29 22 16 
Slow + 12 



29 28 18 
D. Long. W. — 1 14 



6,0)7,4-0 
"14 



A.T.S., Aug. 29 22 4 
Long. E. — 10 4 40. 

A.T.G., Aug. 28 14 17 24 
29 



6,0)60,4 40 
10 4 40 



T. from noon . • 22m. 4s. 



9 42 86 
9 7 
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SXTPFLEiaMT TO NAYiaATION. 



PAPER IV. 



EXAMINATION FOR FIRST MATES— Continued. 



Space for Minor 
Ck>rrectionf. 



68*52 
9*7 

87464 
48168 

6,0)51,9144 

8 89*1 



9 14 89 N. 
+ 8 89 



9 28 18 N. 



Obfl. alt & 20 "oS 



m. s. 

T. fromN 22 4 

Lat.aoc 42 29 N. 

Dec 9 28 N. 



I.E 


.. + 1 20 






Dip 


56 21 20 
.. — 4 81 


^^'f* •••••• 




Corr. .... 


56 16 49 
.. — 84 






Sem 


56 16 15 
.. + 15 53 


Tme alt. . . 


.. 56 82 8 


nSa • • • • 
cos 

cos 

const, •• 


2*66672 
9*867747 
9*994150 
1* 


• 


8*627617 



Traealt 66 82 S. 



8870 log. 
Nat. sin 884207 



Z.D 83 7N. 

Dec 9 23 N. 



Nat. cos 887577 



Latitude .... 42 80 North 



Bemarh$,^By working to seconds of arc the Uititade is 42'' 30* 8" NortI 



The Candidate shoald sign bis name in full at the foot of eyerj page. 
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PAPER IV. 



Exn. 7. 

(Late E.F. 4.) 

Port of_ 




EXAMINATION PAPER 

TO BE USED BY A CANDIDATE FOB A GEBTIFIOATE OF COMPETENCY AS A 

MASTER ORDINARY. 



he used at the above Port this 



day of 



18 



V.5. — A Candidate for an Ordinary Master's Certificate of Competency will he 
required to work the Questions in Papers Exn. 4, Exn. 6, and Exn. 6, 
in addition to the Questions in this Paper, 

ace for Minor 12. — 1877, May 7th, the observed Meridian Altitude of the Star 
lorrections. ^ Ononis (Betelguese), bearing South, viras 42° 18' 10", 

height of the eye, 18 feet. Bequired the Latitude. 



Obs. Alt. 


42 18 10 
4 11 


B^f. 


42 18 59 
1 4 


True Alt. 


42 12 55 
90 


Z.D. 
Dec. 


47 47 5N 
7 28 IN 


Latitude 


55 10 6 > 



The Candidate ehonld sign his name in foil at the foot of eyeiy page. 
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SUPPLEMENT TO NAYIOATION. 



Ezn. 4. 




Port of 



EXAMINATION PAPER V. 

TO BE USED BT A CANDIDATE FOB A CEBTIFICATE OF GOHPETENGT AS A 

SECOND MATE. 



ThU Paper is to be used at the above Port this 



day of 



18 



Space for Minor 
CorrectioDB. 



Piff. 99 
1 

9"^ 



Difl. 50 
24 

12^ 



1. — ^Multiply 1200 by 800 by common logarithms. 

1200 log 8079181 
800 log 2-908090 

960000 log 5*982271 

Here 982271 is found exactly in Table XXIV, which gives 
the natnral number 9600 ; but the index being 5, other two 
ciphers must be affixed to make up the 6 integers required ; thus 
the answer is 960000. 

2. — Divide 48471 by 876524 by common logarithms. 

4847 log 8-688190 
+ 10 



48471 log 4-688200 

Here the difference 99 being multiplied by 1, one figure must 
be cut off from the product, and the remainder, + 1 being 
added to the log of 4847, the sum is the log of 48471. 

8765 log 8-942752 
+ 12 



876524 log 5-942764 



Here the difference 50 being multiplied by 24, two figure 
must be cut off from the product. 

48471 log 4-688200 
876524 bg 5-942764 

•04959 log 8-695486 



The Candidate Bbonld sign his name in foU at the foot of eftaj page* 



StIPPLSlIENT TO HATIOATION. 

EXAMINATION FOR SECOND MATES— Ooatinned. 
SpMe for minor 

«MttrtiOPB. 



!. t II OW. 
B. 19 26 W. 



S. t 29 W. 

M.67 7W. 

B. S" 88' B. 

6 26 

8.U 4 £. 



2 49 
8.2S 19 E. 



13 OW. 

;. B sow. 



16 E. 



H„. 


Co^e. 


K.t.!lOth. 


■wtofl^ I^M 


Devto- 


Heiouks. 


1 
2 
3 


a.iw. 




i 


WbjSlS 


^' 


11= E 


A point, in Lnt. 
i9''5i'N.,Lona. 


i 














ing by CompMK 
















fi 










u 


4"^ 




6 

7 
















8 














Dist. g milea. 


ft 


B.IE. 






BWbyW 




ai-R. 


10 














(Ship's head 8. 


11 1 












1 W, Damlion as 


12 1 












per log.) 
Variation 25° W. 


1 SbjEjB 






B.W.1W. 




24° E 
















3 














d 












A cnnont^ 
aetooireotlS. by W 


6 1 B.B.E. 






B.W. 




Bfi-B 


6 , 
7 














8 












IB mUos from the 
timatbe departure 


9 ! B.B.W. 


fi 




W 


n 


IH-R 


10 1 












WHBtakentotheGQd 


11 ' 












of tbn day. 


13 ' 















Coneot tba Coorses (ax DeviatioD, TsriatioD, and L«eva;, and And 

the Oonrse and Sistance from the giTen Point, and tbe Latitada 

and Longitnds in, by Inspection. 



CoDiiai. 


Di.t. 


H. 


8. 


E. 


W. 


8 M'W 
B 19B 
N 67E 
8 18E 
S24E 
8 3SB 
8 low 
SUE 


9 
SO 
19 
IG'l 
18 
24 
22 
19 


10-8 


7-5 

lB-9 

163 
16-4 
21-8 
21-7 

13-4 


6-5 

6-0 
7-3 
10-1 

4-0 


6-0 
16-9 

8-3 






10-3 


1200 
10-3 


83-5 

24-7 


24-7 






109-7 


8-8 



L»t.left IS" 64- N 
Diff.kt. 1 60 B 


Long. left 
D.Loi]g. 


Lat-iD 48 4 N 

2)97 68 
Uid.lat. 43 69 


LoQg.iii 


Conrae S 4° E, 


DiitanoellOmilefl. 



iJcmarif.— TLo nearfst diff. lat. 109'7, and dep. 7'7 are fbnnd together in page 20, 
Table II ; cDn-Eaponding l« vhich are tba course 4° and dist. 110 miles. 

Agein, tbe diff. ]*t. 109-6 and dep. 06 are found together in page 21, eoTrespondiDg to 
vhicb are the course 6° and diat. 110 milea. 

Hence wo ha^e the conrae 4i° and dist. 110. 

The diff. lat. being in this inataiice greater than the dep. it is tharofora principally nsed to 
finding the course and distsnce ; had tbe dep. been tbe greater it wonld be principally used. 

By logB. tbe diff. long, is 18-41, the coune 4" 86', baA tb« 6ut»n«bU.^\. 
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StJPPLEUEMT TO NATIGATION. 



EXAMINATION FOB SECOND MATES.— Contiiuied. 



Bpaee for Minor 
Oorreeiknif. 



Tar. 

58*44 
11-9 

52696 
64284 

6,0)69,5'486 

11 85*4 



4. — 1877, September 22nd, in longitude 179"^, the observed 
meridian altitude of the Sun's Lower Limb was 
89** 58' 10", bearing South ; index error + 1' 45" ; 
height of eye 17 feet. Required the Latitude. 



A.T.S. Sept. 
Long. W 


d. 
22 

+ 


h. 



11 


m. 8. 



66 


o t 

Long. 179 OW. 
4 


A.T.G. Sept. 


22 11 
11 


56 
• 9 


6,0)71,6 
11 66 


oil/ 

10 89N 
11 868 






Obs. Alt. 
I.E. 

Dip 

Corr. 
Sem. 

True Alt. 

Z.D. 
Dec. 

Latitade 


O § II 

89 68 lOS 
+ 1 45 


66S 


89 59 65 




■~~ * Tt 




89 55 61 



+ 16 69 




90 11 60 
90 




11 50S 
56S 




12 46 Soath. 



5.—: 



In latitude 86'' 18' the departure made good was 220 
miles; required the difference of longitude by parallel 
sailing. 

Lat. 86° 18' sec. 0-098704 
Dep. 220 log. 2-842428 



D. Long. 278 log. 2*486127 



The Candidate ihoald dgn bis name in full at the foot of eTerjpage. 



SUPPLEMENT TO NATIGATION. 



i6d 



EXAMINATION FOR SECOND MATES.— Continued. 



pBce for Minor 
CorrectioDfl. 



6. — ^Beqoired the Course and Distance from A to B, by calcu- 
lation on Mercator's Principle. 

Lat. of A 85^ 47'N Long. 5° 56' W 

Lat. of B 20" 28'S Long. 28° 51 'W 

A Lat. 85 47N m.pts. 2802 Long. 5 56W 
B Lat. 20 28S m.pts. 1255 Long. 28 51W 



D. Lat. 



56 15 m. 
60 


d.l. 8557 

log + 10 
log 

tan. 

sec. 
log. 

log. 


22 55 
60 


8875 S 


D.Long. 1876 


D.Long. 1875 
m.d.l. 8557 


18-188808 
8-551084 


Course 2P 8' 


9-587219 


Course 21° 8' 
D.L. 8875 


0-080288 
8-528274 


Distance 8619 


8-558512 



Course S21'' 8W. Distance 8618 miles. 

Remarks. — ^The latitudes being of different names, they must 
be added together, the sum is the diff. lat. ; the mer. parts must 
also be added to find the m.d. lat. 

By working to seconds of arc the Course is S21° 8' 5"W, 
distance 8619 miles. 



The Candidate shonld sign his name in fall at the foot of etery page. 
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EXAMINATION FOR SECOND MATES.— Continued. 
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8p«oe for Minor 
0orreotion8. 



To find Dally Rate. 



Ang. 28 
Ang. 31 

Ang. 3 
Sept. 30 
Oct. 12 

45 



m. 8. 
1 16S 



1 17F 



2 83 
60 



45)153(3*4 
135 



180 
180 



Tar. 



1816 
1974 

21-066 



Cosec. 



' « 



23 85 0x0037328 
1+ 13 



23 25 



ulo- 



037341 



Diff. 91 
14 



364 
91 

1274 



Cos. 



81 1 0\ 



81 1 9. 



9198584 
— 120 

9-193414 



DifE. 1333 
9 



119,97 



Sin. 
68 28 6\ 9*996578 



68 28 4 



9*968581 



Diff. 83 
4 



832 



8.— 1877, December 24th, P.M. at Ship, in latitude 36'' 4'N, the 
observed altitade of the Son's L.L. was 12* 25' O*, height of eye 
17 feet. Time by a Ohronometer, December 24d. 6h. 80m. 16s. 
which was Im. 16s. slow for mean noon at Greenwich, on Ang. 
28th, and on October 12th was Im. 178. fast. Required the 
longitnde by Chronometer. 

d. h. m. 8. 

T. Chron. Dec. 24 6 30 16 

Fast — 1 17 



Gained 



24 6 28 59 
— 4 9 



M.T.G. Dec. 24 6 24 50 





d. 




Oct. 


12 


6 


Oct. 


31 
19 


•04 


Oct. 


73-24 


NOY. 


30 h. 


3-4 


Deo. 


24 6 





6*4 



73 6 



29296 
21972 



6,0)24,9*016 
4 9 



Dec. 



8-29 
6*4 


23 25 35S 
— 21 


m. 8. 
— 2-52 
+ 7*97 


8. 

1*245 
6*4 



23 25 14S 
90 



5*45 



P.D. 113 25 14 



4980 
7470 

7*9680 



Obs. Alt. 
Dip 


12 25 
— 4 4 


Correction 


12 20 56 
— 4 9 


Sem. 


12 16 47 
+ 16 18 


True Alt. 


12 38 5 



Alt. 12 33 5 

Lat. 36 4 sec. 0*092410 
P.D. 113 25 14 cosec. 0*037341 



2)162 2 19 

81 1 9 
68 28 4 



b. m. 8. 

H.A. 3 30 5 

Eq. T. + 6 

M.T.S. Dec. 24 3 30 10 
M.T.G. Dec. 24 6 24 50 



cos. 
sin. 



log 



9*193414 
9-968581 



9*291746 
07 



7 = Is. 



2 54 40 
60 120 

4)174 160 

Longitude 43 40 West. 



The Candidate should sign his name in full at the foot of every page. 
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STTPPLBHBNT TO NAVIOATIOII. 



Ezn. 6. 

Late E. F.'s.) 



EXAMINATION PAPER V. 



BotaUon No. 



TO BE USED BT A STUDENT FOB A CEBTIFICATE OF 00MPETENC7 A3 



FIEST MATE. 

To be used at the above School this 



day of 



18 



Space for Minor 
Corrections. 



Var. 

7-06 
11-4 

2824 
7766 

,0)8,0-484 

1 20-4 



1.— 1877, Jane 15th. Mean time at Ship 8h. 55m. A.M., in latitude 43<' S' S, 

longitude 142° 35' E. The Son's bearing by Compass NE i E, 

altitude ir 2' 10", I.E. + 0' 16". Height of the eye 22 feet. 

Bequircd the True Azimuth and Error of the Compass ; and supposing 

the yariation to be 11° 10' E. Required the Deviation of the Compass for 

that position of the Ship's head; both from the Altitude and from the Time 

Azimuth Tables. 

d. h. m. B. 
Civil M.T.S., June .... 15 8 55 A.M. 

— 1+12 



Long 142 85 E 

4 



Astron. M.T.S., Jane . . 14 20 55 
Longitude E — 9 30 20 

M.T.G.,Jane 14 1124 40 



6,0)57,0 20 
9 30 20 



11 -4 



Dec. 



ti 



P.D. 



23 17 46 N 
+ 1 20 

23 19 6 N 
90 

113 19 6 



Obs. alt. 
I.E. ... 



. . . • 



11 2 10 



Dip.. 
Corr. 



+ 


15 


11 


2 25 
4 87 


10 57 48 
— 4 40 



10 53 8 
Sem. ...... + 16 47 



True alt 11 8 55 



BY SUN'S ALTITUDE. 

Alt IV 8' 55" sec 0-008276 

Lat 43 3 sec 0*136226 

P.D 113 19 6 



2)167 31 1 

83 45 30 
29 38 36 



cos 9-035741 

C08 9*939410 



21 16 60 
2 

N.... 42 88 40 E 



2)19-119663 

Bin 9*659826 

558 



Or N 42 34 E True az. 
N .... 47 49 E Mag. az. 



/ 



5 15W 
11 10 E 



Error 
Var. 



541)26800(49 
2164 

5160 
4869 

291 



16 25 De^Uon 



SUPFLEHSNT TO MAYIQATION. 

PAPEB V. 

EXAMINATION FOR FIRST MATES— Continued. 



178 



M for Minor 
oneetions. 



Var. 

58*44 
11-8 

46752 
64264 

6,0)68,9-592 

11 29-6 



BY AZIMUTH TABLES, 
b. zn. 8. 8. 

M.T.S 8 56 A.M. Eq. T — 3 

+ 2 +6 



Var. 



A.T.S 8 56 2 A.M. 



+ 2 



•6 
11 

5*5 



A.T.S., 8h. 56m. A.M, lat. 43 8, and 
dec. 23° S, give 
Trae az. 8 IS?"" 28' E 
180 



Tnieaz. 
Mag. az. 

Error 
Var. 



N42 82 E 

N47 49 E 



5 17 W 
11 10 E 




DeTiation 16 27 Wast 

N 




2.— 1877, September 22nd, P.M. at 8bip. Lat. by accomit 43'' 18' N, long. 
172» W. Tbe observed altitude of tbe 8an*s L.L. South of the 
observer was 46° 17', height of eye 16 feet. Time by watch, Septem- 
ber 22d. Oh. 42m. 16s., which had been found to be 2^. 18s. tast 
of apparent Time at Ship. 
The difference of longitude made to the East was 27''5 after the error on 
Apparent Time at Ship was determined. 

Required the Latitude by the Reduction to the Meridian. 

d. h. m. 8. , o / 

A.T.W., Sept. 22 42 16 D. Long. 27-6 E Long. 172 W 
Fast — 24 18 4 4 



22 17 68 
D. Long + 1 50 

A.T.S., Sept. 22 19 48 
Long. W. . . + 11 28 

A.T.G.,lSept. 22 11 47 48 

11-8 



6,0)11,0-0 6,0)68,8 

1 50 11 28 

T. from noon 19m. 488. 



Dec. 
0°10'89'N 
11 30 8 



Obs. alt 46° 17' 0*8 

Dip — 3 49 8 



618 



Corr. 



46 13 11 
— 50 



46 12 21 
Sem + 15 59 



True alt 46 26 20 



The Candidate should sign his name in full at the foot of every page. 
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SUPPUBUNT TO MAYiaATION* 



PAPER V. 

EXAMINATION FOB FIRST M^TES— Oontinned. 



Sptee for Minor 
Cozreoiion8. 



Rising. 

19%;\ 2-56947 
8 + 252 



19 48 



2-57199 



T.fromN 19 28 

Iiat.aeo 43 18 N 

Deo. . . • • IS 



Biiiig •«.. 2*57199 
COS. .... 9*861996 

COB 10-000000 

constan. .. 1* 



Troe alt 46 28 S 



2716 
Nat. sin 724974 



3*433986 



M.Z.D 48 18N 

Dec 18 



Nat. 008 727690 



Latitade • • • . 43 17 North 

Remarks. — ^The declination is marked N on the 22nd of Septemhei 
8 on the 28rd. Mark the dec. N and the correction S, take their diflSerenc 
nuurk it 8, the name of the greater. Bj working to seconds of arc, the I 
43* 17' 14* N. 

1877, December 8th. The obserred Meridian Altitode of the 8tar a 1 
(Vega) bearing North, was 2V 18' 50^ N. Height of the eje 1*; 

Beqidred the Latittide. 



Obs. alt. 
D^. 


.... 21 18 60N 

.... — 4 4 Table V. 

« 


Bel 


21 14 46 
.... — 2 28 Table IV. 


True alt. 


.... 21 12 18 
90 


Zen. dist. 
Dec. 


.... 68 47 42 8 

. ... 88 40 15 N. Page 359 N.A. 


Latitade 


.... 80 7 27 8oath 



The Candidate ihonld rign his name in foil at the foot of ererj page. 



BUPPIJBKBMT TO NATIQATION. 



1T6 



jixn. 4. 



Port of 




EXAMINATION PAPER VI. 

TO BE USED BT A CANDIDATE FOB A GEBTIFIOATE OF OOHFETENOY AS A 

SECOND MATE. 

rhis Paper to be used at the above Port this day of 18 



tee for Minor 
OorrectioDB. 



DifL 



80 
4 

82,0 



Diff. 



1^3 
6 

91,8 



1. — ^Multiply 54-274 by 284-66 by common logarithms. 

54-27 log 1-784560 

82 



54-274 


log 


1-784692 


284-5 


log 
log 


2-454082 
92 


284-56 


2-464174 


54-274 
284-56 


log 
log 


1-784592 

2-454174 


444-28 


log 


4-188766 
647 




281)1190-0001 
1124 




660 
562 






980 
848 



2.—: 



Divide -0648 by -000721. 

By Common IncUeei. 

•0648 log 8-808211 
•000721 log 6-867985 

89-18 log 1-950276 

67 

49)90(1 
49 



1870 
1124 



ByNefcatiyelndioM. 

T-808211 
7857986 



1-950276 
67 



49)90(1 
49 



The Candidate shoold sign his name in tdJi al ^3[i« 1<;a\ ^\ «^«rs ^^^^^ 
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BptM tot UlnoT 11 




•( 














3E-W I 

14 E ; 11 ow 


N. 66 30 B 


as w 1 

14 E / 11 W 


H. 73 33 E 


L. 6 88 


as W 1 78 15 E 
4 E 1 21 W 


S. »9 45 E 
180 


N.80 15 E 


L. 8 36 


B. 59 4 E 
2 W 1 27 OW 


B. 88 4 E 


B. 88° 46' E 
l. 11 15 


B. 22 30 E 
85 W 1 
12 W / 87 OW 


69 80 E 


N. 22= 80' E 
L. 14 1 


H. e 26 E 
25 W 1 
6 E / 19 OW 


N. 10 34 W 


L. 6 88 


26 W 1 88~46E 
12 B / 18 OW 


N. 20 46 E 


B. 22 80' E 
T. 25 W 


S. 47 80 E 



BOPPLEHEKT TO HATIQATIOH. 

PAPER VI. 

BXAMINAIION FOE SECOND MATES— Oonliniiea. 



Hr. 


coo™. 


KnU 


lath. 


Wind,. 




j,^. 


Bomark,. 


1 

2 
S 

4 


E i N 


6 


6 
4 
8 

7 


B 





ll-E 


A point, inLst. 54= 

29' N 
LoDg. 0° 86' W 

(SMp'B Head E ( N 
DeviftliacaBparlos; 
Diat. 6 milea. 

Variation 25° W 

AcDTTflnt Efit, 

Correct Mag- 1 BSE 
uetic, J 

13 imles from Ho 
time of departure 
was taken to the 
GSd of tbe day. 


5 
6 
7 

8 


EiS 




7 

a 

4 
6 


HEbyHi 


i 


4"E 


9 
10 
H 
12 


ESE 




4 



6 


HE 


i 


2'W 


1 
2 
3 
4 


BEbyS 




5 
G 
5 
S 


EbjH 


^ 


12'W 


5 

6 
7 
8 


NNE 




6 
4 
7 
3 


E 


11 


6=B 


9 
10 
11 
12 


NE JN 


4 
5 
5 
5 


7 
3 

4 


E by BIB 


i 


12"E 



Correct the Oootmb for Seriatioii, Tamtian and Leeway, and find Hit 
Coone and Distance from the given Point, and the LatitodB sbJ 
Longitnde in, by Ingpeetioo. 



Ooonu. 


Ciit. 


N. 


8. 


K. 


w. 


N 67° E 


6 


8-8 




5-0 




N78 E 


ID 


5-6 




18-2 




N80 E 


Ifi 


81 




17-7 




S86 E 


20 




1-4 


30-0 




860 E 


16 














15-7 






a'% 




21 












12 




80 


e-9 








47-8 


16-a 




8-J 










81 




Dep. 


80-4 


87-2 



Lat. in 64 69 N 
2)109 : 
Hid. lat. 54 4 



54'' 29' H Long, left 0" 86' 5 

BO H D.lDDg. 3 81 2 



81 ■ 
hovg. in 1 60 B 



BUPPLBMEMT TO NAYiaATION. 
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EXAMINATION FOB SECOND MATES.— Oontinned. 



Mid. lat. 54^' and dep., 87' in lat. col., give diat. 148=2° 28' diff. Long. 
55 87*2 152=2 82 



The nearest dep. 87 in Table II. and nearest diff. lat. 80 are foand 
together in page 35, and theygi^e 71° at the bottom of the Table and 
98 in the dtiit. oolnmn ; hence we have coarse N 71°E, dist. 92 miles. 

Bemarhi, — ^The mid. lat. is nearly 541** ; hence to find the diff. 
long, proceed as above to find the diff. long, dae to mid lat. 54° and 
nearest dep. 87, and then that dne to mid. lat. 55° add dep. 87*2, take 
the diflierenee between the results, and divide it by 4, multiply the 
quotient by 3 and add the product to the diff. long, due to mid. — 
lat. 54°. 

By logs, the diff. long is 2° 81% Oourse 70° 47% and distance 92*36 miles. 



4)4 

1 
3 

8 

2 31 diff. Long. 



Space for Minor 
Corrections. 



var. 

58*48 
5*7 

40936 
29240 



6,0)33,3*336 
5 33*3 



4.— 1877, September 23rd, in longitude 85° O'E, the observed 
meridian altitude of the Son's Lower Limb was 
89" 59' 20", bearing North, index error 0', height of 
eye 21 feet ; required the latitude. 



A.T.S. Sept. 
Long. E 


d. 
28 


h. m; s. 

6 40 


Long. 85 E 
4 


A.T.G. Sept. 


22 18 20 
5*7 


6,0)84,0 
5 40 


Dec. 

o i u 

12 45S 
5 88N 




Obs. Alt. 
Dip. 


89 59 h N 
4 81 


7 12S 


89 54 49 





Sem. + 15 59 



True Alt. 90 10 48 
90 



Z. D. 
Dec. 

Latitude 



10 48N 
7 12S 



8 86 North. 



5.— 



In latitude 86'' 12' the departure made good was 94 miles. 
Required the difference of Longitude by parallel sailing. 

Lat. 86° 12' sec. 1-178657 
Dep. 94 log 1-978128 



D.Long. 1418 log 8-151785 



The Candidate should sign his name in foil at the foot of every page. 
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•UniiliaNT TO NAYIOITIOH. 



EXAMINATION FOR SECOND MATES.— Oontmued. 



BpumtatWnm 
OofMetkmf. 



6. — ^Bequired the Course and Distance from A to B, by 
oalcolation on Meroator's Principle. 



Lat.ofA 18 48 N 
Lat. ofB 16 11 8 



A Lat 18 48 N m. pts. 886 
B Lat. 16 11 S m. pts. 984 



29 59 
60 

D.Lat. 1799 S 



m.d.lat. 1820 



Long. 166 55 E 
Long. 151 48 W 

Long. 166 55 E 
Long. 151 48 W 

818 48 
860 



41 17 
60 



D. Long. 2477E 

D. Long. 2477 log + 10 18-898926 
1820 log 8-260071 



Conrse 5^ 42' tan. 

Course 58'' 42' sec. 
Diff. Lat. 1799 log. 

Distance 8089 log 



10-188855 

0-227669 
8-255081 . 

8-482700 



Course S58° 42E, Distance 8089 miles. 

Bemarki. — ^By working to seconds of arc, the Course is 
858'' 41' 85"E, and Distance 8089 miles. 

The Latitudes are of different names, therefore they must be 
added to find the D. Lat., also the mer. parts must be added to 
find the m. d. lat 

The Longitudes are also of different names, and they must 
be added to find the Diff. Long. The sum is above 180*, it 
must therefore be taken from 860° to find the Diff. Long. 



The Candidate shoold sign bif name ui faU at the loot of e? eiy page. 
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Exn. 6. 



Botation Mo. 



Port of _ 



EXAMINATION PAPER VI. 

TO BB USED BT k OAKDIDATB FOB A GBBTDIGATB OF OOMPBTBNOT AS A 

SECOND MATE. 



Vo be used at the above Port this 



day of 



18 



N.B, — A Candidate for a Second Mate*8 Certificate of Competency mil be 
required to work the Questions in Paper Earn* 4, in addition to the 
Questions in this Paper, 



pace for Minor 
CorractioDS. 



7.— 1880, December 8th, find the time of High Water at Coleraine, A.M. 
and P.M. 



d. h. m. 
Standard, Londonderry, Deo. 8 59 P.M. 
Constant, Ooleraine — 1 87 



d. h. m. 
9 1 87 A.M. 
— 1 87 



High Water, Ooleraine 



8 11 22 A.M. 



9 Midnight. 



8 22A.M. 
— 1 87 



7 10 45P.M. 



8.— 1877, Jnne 14th, at lOh. 22m. P.M. Apparent Time at Ship, in lat. 
66"* 39'N, long. 170°W, the Son*8 Magnetic Amplitude was Np. 
Required the True Amplitude, and Error of the Compass ; and 
supposing the Variation to be 25"* 12'E, required the Deviation ol 
the Compass for that position of the Ship's Head. 



d. h. m. s. 
A.T.S. June 14 10 22 P.M. 
Long. W + 11 20 . 



Long. 170 OW. 
4 



A.T.G. Jnne 14 21 42 
15 



2 18 



6,0)68,0 
11 20;,0 



2*8 



The Candidate should sign his name in foil at the foot of etery page. 
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BUPKilMBMT TO MAVZaAnON. 



PAPER VI. 



EXAMINATION FOB SECOND MATES— Continned, 



Space for Minor 
OorreetionB. 



Tsr. 

6-03 
2*8 



1809 
1206 

18*869 



Dec. 

23 20 24N 
— U 

23 20 ION 



Figure for Erwr. 



W' 




T left of M, 
Error W. 



Lat. 
Deo. 



89N sec. 0*401925 
23 20N Bin. 9*597783 



True Amp. W87 54N sin. 9*999708 
180 



or, Tme Amp. E 92 6N 
Mag. Amp. E 81 34N 



Error 
Yaiiation 



10 32W 
25 12E 



DeTiation 35 44 West. 



Figu rt for Deviation 



E 




e left of W, 
DeyiationW, orchang 
E Yar. to W and add.^ 



See pages 114, 373, 374, and 375 Bergen's Navigation, for the use of 
the Algebraic Signs in this Question. 

"RemoLflM. — Take the Tme Amplitude from 180° to bring it to the same 
name as the Magnetic Amplitude. 

By working to seconds of arc the Deviation is 35® 38'E ; thus there is 
a difference of 11' between working to minutes and to seconds, in this instance. 
This shows that care must be taken in Observations for Amplitudes in high 
latitudes. 

By working from the A.M. tide at Londonderry on the 8th of December, 
the time of the corresponding tide at Ooleraine is found to be on P.M. of the 
7th ; in this case take next, that is the P.M. tide at Londonderry, and work 
from it. 



The Candidate should sign his name in full at the foot of every page. 
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Space for Minor 
Corrections. 



To find Daily Bate. 

d. m. s. 
Mar. 24 86 20F 
Mar. 31 

Mar. 7 

Apl. 8 86 43F 



10 

Gaining 



)2d 
2-3 



yar. 

7-06 
11-4 

2824 
7766 

6,0)8,0-484 

1 20-4 



Gosec. 

23 19 0\ 0037001 
+ 6 



113 19 61 0-037006 



Diff. 91 



6,46 



Cos. 
83 46 ''0^ 9*036896 



83 46 30^ 



— 678 
9-036318 



Diff. 1926 
30 



677,60 



Bin. 



O / M 



72 36 0\ 9-979658 
' + 23 



72 36 30 ; 
Diflf. 



9-979681 



66 
35 

330 
198 



23,10 



3.— 1877, Jane 15tb, A.M. at Ship in latitade 43'' 3' S, the observed 
altitude of tbe Sun's Lower Limb was 11" 2' IQt, I.E. + 0' 16", 
heigbt of eye 22 feet. Time by a Chronometer, June 14d. 12h. 
4m. 2b., which was 36m. 20s. fast for mean noon at Greenwich, 
March 24th, and on April 3rd was 36m. 43s. fast. Beqoired the 
longitude by Chronometer. 



T. Chron. June 
Fast 


d. h. m. B. 
14 12 4 2 
— 36 43 


d. 
April 3 
AprU 30 

April 27 
May 31 h. 
June 14 11 

72 11 


11 
•04 


Gained 


14 11 27 19 
— 2 47 


72-24 
2-8 


M.T.G. June 


14 11 24 32 


21732 

14488 



11-4 



6,0)16,6-612 
2 46-6 



Dec. 


Eq.T. 


Yar. 


O / M 


m. B. 


s. 


23 17 46N 


— 0-68 


0-529 


+ 1 20 


+ 6-03 


11-4 


23 19 6N 
90 


+ 5-45 


2116 
5819 



P.D, 113 19 


6 


Obs. Alt. 
I. E. 


o / <« 

11 2 10 
+ 16 


Dip 


11 2 26 
4 37 


Correction 


10 67 48 
— 4 40 


Semi. 


10 63 8 
+ 16 47 


True Alt. 


11 8 65 

1 



*03$ 



Alt. 
Lat. 
P.D. 



6 



o / // 

11 8 56 

43 8 sec. 0136226 
113 19 6 coseo. 0037006 



2)167 81 ] 



83 46 30 cos. 
72 36 36 sin. 



h. m. 8. 
H.A. 20 64 46 
Eq.T, + 6 



log 



9-036318 
9-979681 



9189231 
39 



M.T.S. June 14 20 64 51 
M.T.G. Jane 14 11 24 32 



16=2s. 



9 30 19 
60 120 

4)570 139 180 

Longitude 142° 34' 46' East. 

Bemark8,—The Eq. T. on June 14th, on page 11 of the month is m. 
0-58s. ; and by the precept on page I of the month, it has to be sub- 
tracted from App. T., but on the 16th it has to be added ; mark the 
equation — and the correction + , take their difference and mark it + , 
the same as the sign of the greater. 



— / The Candidate shonld sign \xia hwoxg m ivxSl ^V. VJsi^ ^Q^H. ^"V^-hot^^sw^^, 
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SUinUBlDMT TO MATiaAXION. 



Ezn. 6 



Port of _ 




EXAMINATION PAPER VI. 

TO BS UBBD BY A CAMDIDATB FOB k CKRTIFlOkTE OF COMPBTENCT A8 A 

FIRST MATE. 

To be uad at ths above Port thie day of 



18 



Bpaee for Minor 
CorreetionB. 



N.B.'-^A Candidate for a First Mate** Certificate of Competency will be required 
to work the Questions in Papers Exn» 4, and Exn. 5, in addition to 
the Questions in this Paper, 

10.— 1877, December 24th. Mean time at Ship 8h. 80m. P.M., in latitnde 
86"* 4' N, longitude 43'' 40' W. The Snn'B bearing by Compass 
SW I W, aiatnde 12*» 25'. Height of the eje 17 feet. 
Bequired the True Azimuth^ and Error of the OompasB ; and sapposing 

the Variation to be 24® 80' W, required the Deviation of the Compass for 

that position of the Ship's hoftd. Both from the Altitude, and by the 

Time Azimuth Tables. 

d. h. m. s. e « 

M.T.S. Deo 24 8 80 P.M. Long 43 40 W. 

Long. W . . . . + 2 54 40 4 



Var. 

8*29 
6*4 



1816 
1974 

21056 



M.T.G. Dec 24 6 24 40 



6*4 



6,0)17,4 40 
2 54 40 



Dec. 



23 25 85 
— 21 


/ M 

83 5 

4 

25 14 


Obs. 
Dip. 

Corr. 

Sem. 
True 


alt 12 25 

*... — 4 4 


23 25 14 
90 


12 20 56 

.... -"— 4 V 


.. 113 25 14 


12 16 47 
.... + 16 18 






alt 12 83 5 


Alt 12 

Lat 86 

P.D 113 


sec 0*010503 

sec 0*092410 


2)162 


2 19 




81 1 

82 24 


9 
5 


COB 9*193584 

COS 9*926511 



24 7 39 
2 

Trneaz S 48 15 18 W 



2)19*222958 

sin 9*611479 

294 



Or ....S 48 15 W 
Mag. az S 53 26 W 



Err. 
Vor. 



.... 5 11 
.... 24 80 



W 
W 



470)18500(39 
1410 

4400 
4230 



I Deviation .... 19 19 East 



StJPPLEMBNt TO KAVZOATZOK. 
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PAPER VI. 

EXAMINATION FOB FIBST MATES— Gontinaed. 



Spftee for Minor 
CorreotioDB. 



Var. 

0-93 
2-8 

744 
186 

2-604 



M.T.D* • « 


b. m. B. 
.. 8 80 
— 5 


A.X.B* • . 


.. 8 29 55 



0. 


B. 


Eq + 2 


1-2 


— 7 


6 



— 5 



7-2 



Lat. 86'' N Dec. 23'' S, and 

h. m. o / 

A.T.S 3 28 GiveTmeaz N 131 50 W 

3 32 131 7 



2)7 
3 30 


2)262 57 

Traeaz N 131 28 W 

180 




Or Traeaz. ..S 48 82 W 
Mag.az S 53 26 W 




Err. .... 4 54 W 
Var. .... 24 30W 




DeTiation .... 19 86Ea 



11.-1877, December 2l8t A.M. at Sbip, lat. by acooont S^" 41' S, long. 
49° 12' W. Tbe obsenred altitade of tbe Son's L.L. Nortb of tbe 
obserrer was 56'' 14% I.E. — 2' 15", height of eye 24 feet Time by 
watch, December 21d. 23b. 36m. ISs., which had been foand to be 
2m. l9s. fast of apparent time at ship. 
The difference of Longitude made to the W was 21*5 after the error on 
Apparent Time at Ship was determined. 

Beqnired the latitude by the Bednction to the Meridian. 

T.W., Dec, 21 23 36 18 D. Long. 21'5 W Long. & 12 W 
Fast — 2 19 4 4 



D. Long. W 


21 23 83 59 
— 1 26 


A.T.S., Dec. 
Long. W 


21 23 82 33 
+ 3 16 48 


A.T.G.,Dec. 


22 


2 49 11 






2-8 



6,0)8,6 



26 



6,0)19,6 48 
8 16 48 



h. m. B. 
24 
23 32 33 

T. from N 27 27 



O / M 

23 27 17 S 
— 3 

23 27 14 S 



Obs. alt 56 14 ON 

LE — 2 15 



Dip. 


56 11 45 
.. — 4 49 


Oorr. 


56 6 56 
.. — 34 


Sem. . • 


56 6 22 
.. + 16 18 


True alt. ». 


.. 66 22 40 



The Candidate should sign his name in full at the foot of every page. 
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6UPFLEICBNT TO NAVXOAnOK. 



PAPER VI. 

EXAMINATION FOR FIRST MATES— Contmued, 



Bpaee for Minor 
Ooixeetioiui. 



2r 26'i 
2 

27 27 



Rising. 



2-86412 
IM 

2*86518 



m. 8. 

T. from N .... 27 27 rising .... 2*85518 

Lat. ace 56 41 cos 9*739783 

Dec 23 27 cos 9*962562 

constant .. 1* 

3610 log. 3*557525 
True alt 56 23 N Nat. sin. 832760 

M.Z.D 33 14 S Nat. cos. 836370 

Dec 23 27 S 

Lititade .... 56 41 Sonth 

Remarks. — ^By working to seconds of are, the latitude is 56° 42' 2^ 8. 

1877, June 12ih. The observed Meridian Altitude of the Star 
a Scorpii (Antares) bearing South was 20° 17' 10". 
Height of the eye 28 feet. 
Required the Latitude, 

Obs. alt 20 i7 1 6 S 

Dip — 4 48 Table V. 

20 12 27 
Ref, — 2 86 Table IV. 

True alt 20 9 52 

90 

Zen. dist 69 50 8N 

Dec 26 9 41 S. Page 854 N.A. 

Latitude 48 40 27 North 



The Candidate should sign his name in fall at the foot of OTeiy page. 
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TABLE IV. 










MEAN . 


/UTTBONOMICAL BEFBACfnON. 














Subtract the Bet 






iS' 


Bef. 


Diff. 

tor 


^iSt 


Bef. 


X. 


Bef. 


X. 


Bet 


^^: 


Bef. 


App. 
Alt. 


B«f. 






• 


1 » 


» 


o » 


t » 


O 1 


/ m 


O 1 


/ # 


' 


1 u 


o ' 


# # 









34 64 


12-6 


6 1 


8 22 


7 1 


7 19 


8 32 


6 7 


10 32 


6 I 


12 32 


4 14 






10 


32 49 


11-7 


6 2 


8 21 


7 2 


7 18 


8 34 


6 6 


10 34 


6 


12 34 


4 13 






20 


30 62 


10-9 


6 3 


8 19 


7 3 


7 17 


8 36 


6 4 


10 36 


4 69 


12 36 


4 18 






80 


29 3 


101 


6 4 


8 18 


7 4 


7 16 


8 38 


6 3 


10 38 


4 68 


12 38 


4 12 






40 


27 23 


9-3 


6 6 


8 17 


7 6 


7 16 


8 40 


6 2 


10 40 


4 67 


12 40 


4 11 






60 


26 60 


8*6 


6 6 


8 16 


7 6 


7 14 


8 42 


6 


10 42 


4 66 


12 42 


4 11 






1 


24 26 


7-8 


6 7 


8 16 


7 7 


7 13 


8 44 


6 69 


10 44 


4 bb 


12 44 


4 10 






1 10 


23 7 


M 


6 8 


8 14 


7 8 


7 12 


8 46 


6 67 


10 46 


4 64 


12 46 


4 9 






1 20 


21 66 


6-6 


6 9 


8 13 


7 9 


7 11 


8 48 


6 66 


10 48 


4 63 


12 48 


4 9 






1 30 


20 61 


6-9 


6 10 


8 12 


7 10 


7 10 


8 60 


6 bb 


10 60 


4 63 


12 60 


4 8 






1 40 


19 62 


6-4 


6 11 


8 11 


7 11 


7 9 


8 62 


6 64 


10 62 


4 62 


12 62 


4 7 






1 60 


18 68 


4-9 


6 12 


8 10 


7 12 


7 8 


8 64 


6 62 


10 64 


4 60 


12 64 


4 7 






2 


18 9 


4-6 


6 13 


8 9 


7 18 


7 7 


8 66 


6 61 


10 66 


4 60 


12 66 


4 6 






2 10 


17 23 


4-2 


6 14 


8 8 


7 14 


7 7 


8 68 


6 60 


10 68 


4 49 


12 68 


4 6 






2 16 


17 2 


4-2 


6 16 


8 6 


7 16 


7 6 


8 60 


6 49 


10 60 


4 48 


12 60 


4 6 






2 20 


16 41 


40 


6 16 


8 6 


7 16 


7 6 


9 2 


6 47 


11 2 


4 47 


13 2 


4 4 






2 26 


16 21 


40 


6 17 


8 4 


7 17 


7 4 


9 4 


6 46 


11 4 


4 46 


13 4 


4 8 






2 30 


16 1 


3-8 


6 18 


8 3 


7 18 


7 4 


9 6 


6 46 


11 6 


4 46 


13 6 


4 8 






2 36 


16 42 


3*8 


6 19 


8 2 


7 19 


7 8 


9 8 


6 44 


11 8 


444 


13 8 


4 2 






2 40 


16 23 


3*6 


6 20 


8 


7 20 


7 2 


9 10 


6 43 


11 10 


4 44 


13 10 


4 2 






2 46 


16 6 


8-4 


6 21 


7 69 


7 21 


7 1 


9 12 


6 42 


11 12 


4 43 


13 12 


4 1 






2 60 


14 48 


3-4 


6 22 


7 68 


7 22 


7 1 


9 14 


6 41 


11 14 


4 42 


13 14 


4 1 






2 66 


14 31 


3*2 


6 23 


7 67 


7 23 


7 


9 16 


6 40 


11 16 


4 41 


13 16 


4 






3 


14 16 


3-2 


6 24 


7 66 


7 24 


6 69 


9 18 


6 39 


11 18 


4 40 


13 18 


4 




3 6 


13 69 


80 


6 26 


7 bb 


7 26 


6 68 


9 20 


6 38 


11 20 


4 40 


13 20 


3 69. 






3 10 


13 44 


30 


6 26 


7 63 


7 26 


6 67 


9 22 


6 36 


11 22 


4 39 


13 22 


3 68 






3 16 


13 29 


2-8 


6 27 


7 62 


7 27 


6 66 


9 24 


6 36 


11 24 


4 38 


13 24 


8 68 






3 20 


13 16 


2-8 


6 28 


7 61 


7 28 


6 bb 


9 26 


6 34 


11 26 


4 37 


13 26 


8 67 






3 26 


13 1 


2-6 


6 29 


7 60 


7 29 


6 64 


9 28 


6 33 


11 28 


4 36 


13 28 


8 66 






3 30 


12 48 


2-4 


6 30 


7 49 


7 30 


6 63 


9 30 


6 32 


11 30 


4 36 


13 30 


3 66 






3 36 


12 36 


2-4 


6 31 


7 48 


7 32 


6 61 


9 32 


6 31 


11 32 


4 36 


13 32 


3 66 






3 40 


12 24 


2-4 


6 32 


7 47 


7 34 


6 60 


9 34 


6 30 


11 34 


4 34 


13 34 


8 66 






3 46 


12 12 


2-4 


6 33 


7 46 


7 36 


6 48 


9 36 


6 29 


11 36 


4 33 


13 36 


8 64 






3 60 


12 1 


2*2 


6 34 


7 46 


7 38 


6 47 


9 38 


6 28 


11 38 


4 33 


13 38 


8 64 






3 66 


11 60 


2-2 


6 36 


7 44 


7 40 


6 46 


9 40 


6 27 


11 40 


4 32 


13 40 


3 63 






4 


11 39 


2-2 


6 36 


7 43 


7 42 


6 44 


9 42 


6 26 


11 42 


4 31 


13 42 


3 62 






4 6 


11 29 


20 


6 37 


7 42 


7 44 


6 43 


9 44 


6 26 


11 44 


4 31 


13 44 


8 62 






4 10 


11 18 


2-0 


6 38 


7 41 


7 46 


6 41 


9 46 


6 23 


11 46 


4 30 


13 46 


8 61 






4 16 


11 8 


1-8 


6 39 


7 40 


7 48 


6 39 


9 48 


6 22 


11 48 


4 29 


13 48 


8 61 






4 20 


10 69 


1-8 


6 40 


7 39 


7 60 


6 37 


9 60 


6 21 


11 60 


4 29 


13 60 


8 60 






4 26 


10 60 


20 


6 41 


7 38 


7 62 


6 36 


9 62 


6 20 


11 62 


4 28 


13 62 


8 49 






4 30 


10 40 


1-8 


6 42 


7 37 


7 64 


6 34 


9 64 


6 19 


11 64 


4 27 


13 64 


8 49 






4 36 


10 31 


20 


6 43 


7 36 


7 66 


6 33 


9 66 


6 18 


11 66 


4 26 


13 66 


8 48 






4 40 


10 21 


1-8 


6 44 


7 36 


7 68 


6 31 


9 68 


6 17 


11 68 


4 26 


13 68 


8 48 






4 46 


10 12 


1-8 


6 46 


7 34 


7 60 


6 29 


9 60 


6 16 


11 60 


4 26 


13 60 


3 47 






4 60 


10 3 


1-6 


6 46 


7 33 


8 2 


6 28 


10 2 


6 16 


12 2 


4 24 


14 2 


8 47 






4 bb 


9 bb 


1-8 


6 47 


7 32 


8 4 


6 26 


10 4 


6 14 


12 4 


4 23 


14 4 


8 46 






6 


9 46 


1-6 


6 48 


7 31 


8 6 


6 26 


10 6 


6 13 


12 6 


4 23 


14 6 


3 46 






6 6 


9 38 


1*4 


6 49 


7 30 


8 8 


6 23 


10 8 


6 12 


12 8 


4 22 


14 8 


3 46 






6 10 


9 31 


1-4 


6 60 


7 29 


8 10 


6 22 


10 10 


6 11 


12 10 


4 21 


14 10 


3 46 






6 16 


9 24 


1*6 


6 61 


7 28 


8 12 


6 20 


10 12 


6 10 


12 12 


4 21 


14 12 


3 44 






6 20 


9 16 


1-4 


6 62 


7 27 


8 14 


6 19 


10 14 


6 9 


12 14 


4 20 


14 14 


3 48 






6 26 


9 9 


1-4 


6 63 


7 26 


8 16 


6 17 


10 10 


6 8 


12 16 


4 19 


14 16 


3 48 






6 80 


9 2 


1-4 


6 64 


7 26 


8 18 


6 16 


10 18 


6 7 


12 18 


4 19 
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3 47 


19 


2 38 


2 46 


59 


30 


36 




4 


4 14 


4 23 


4 


3 38 


3 46 


6 


2 37 


2 45 


61 


28 


32 




6 


4 14 


4 23 


6 


3 38 


3 46 


12 


2 36 


2 44 


66 


23 


27 




8 


4 13 


4 22 


8 


3 37 


3 45 


18 


2 35 


2 43 


69 


19 


22 




10 


4 12 


4 21 


10 


3 37 


3 45 


24 


2 34 


2 42 


73 


16 


18 




12 12 


4 12 


4 21 


14 12 


3 36 


3 44 


19 30 


2 33 


2 41 


76 


14 


16 




14 


4 11 


4 20 


14 


3 35 


3 43 


36 


2 32 


2 40 


77 


12 


14 




16 


4 10 


4 19 


16 


3 35 


3 43 


42 


2 31 


2 39 


79 


9 


11 




18 


4 10 


4 19 


18 


3 34 


3 42 


48 


2 30 


2 38 


81 


8 


9 




20 


4 9 


4 18 


20 


3 34 


3 42 


64 


2 29 


2 37 


83 


6 


7 




12 22 


4 8 


4 17 


14 22 


3 33 


3 41 


20 


2 29 


2 37 


85 


4 


6 




24 


4 8 


4 17 


24 


3 33 


3 41 


6 


2 28 


2 36 


87 


2 


3 




26 


4 7 


4 16 


26 


3 32 


3 40 


12 


2 27 


2 35 


88 


2 


1 




28 


4 6 


4 15 


28 


3 32 


3 40 


18 


2 26 


2 34 


89 


1 V 


Q a L 




30 


4 6 


4 15)1 


30 1 


3 31 3 39 I 


24 


2 ^ft \ *! ^^^^^ ^\^ Vi\ "^ 









TABLE Vm. 


" 








FEBRUARY, 1860. 


I. 






AT APPAEENT NOON 








1 


i 


THE SUN'S 


eidcccal 
Time 
of the 


of 
Time. 
to be 

Apparent 
Time. 






■3 

■s 

I- 


1 


Eight 
Aicennon. 


Diff. 
for 


Jpp^rmt 


Diff. 

for 

I hour. 


pming 

the 

Meridian." 


DiE 

for 

I hour 




Wed. 
Thur. 
Frid. 


3 


h m a 
21 5 4'-66 


.0-I84 
10-149 
IO-II4 


S.17 13 44-2 
16 56 38-2 
16 39 14-6 


4275 
43 '49 
44-71 


I 8-oe 


13 49-26 

13 57''o 

14 4-08 


0-327 
0-291 
0-256 




Sst. 
Sun. 
Mon. 


+ 
5 
6 


2' 9 44-39 
zj 13 46-30 
21 17 +7-38 


lO'oSo 
10-045 


16 21 33-6 
'6 3 35-8 
15 45 21-5 


44-91 
45-60 
46-27 


1 7-96 

t 7-85 
' 773 


14 10-23 
'4 ■5-58 
14 70-09 


0-721 

o'iSg 
0-IS4 




Tuee. 
Wed. 
Thur. 


7 
S 
9 


II 21 47-64 
21 25 47-11 

2. 20 4578 


9-978 
9"945 
9-912 


IS 26 51-1 
15 8 4-9 
14 49 3-4 


46-93 


1 7-62 
1 7'Si 
1 7-39 


14 2379 
14 26-69 
14 28-80 


o-o8« 
o-osS 




Frid. 
Sat. 
Sun. 


10 


21 33 43-67 
21 37 4078 

21 4' 37'3 


9-8SO 
9-848 
9-817 


14 29 47-0 
14 10 16-0 
13 5° 30-8 


48-78 
49-38 
49-^6 


1 7-28 
1 7-17 
1 7-06 


'4 30-13 

14 30-68 
14 30-48 


3 

0-039 




Mon. 
Tues. 
Wed. 


'3 
'4 
'5 


3' 45 3273 
II 49 27-60 

21 53 21-73 


9-786 
9755 
9725 


13 30 32-0 
13 10 197 
17 49 54-6 


50-51 
5 '-OS 
51-57 


J 6-95 
1 6-84 
1 6-74 


'4 29-53 
14 27-84 
14 35-42 


0-070 
0-100 
0130 




Thur. 
Frid. 

Sat. 


i6 
'7 
18 


2' 57 '5''4 
" I 7-85 
22 4 59-86 


9-696 
9-667 
9-639 


12 29 16-9 
12 327-2 

M 47 25-9 


57-07 
52-55 
53-02 


1 6-63 
' 6-43 


r+ 22-79 

.4 I8-4S 
'4 "3'93 


0-159 

0-1 8S 
0-217 




Mod. 

Tues. 


'9 


22 8 5«-.9 
72 .7 +.-84 
22 16 31-82 


9-6:o 
9-582 
9'5S5 


I. 26 .3-3 
11 4 49-9 

.0 43 "6-2 


53-48 
53'9' 
54-3» 


I 6-33 
1 6-73 
I 6-13 


14 87, 

14 2-82 

'3 56'27 


Q-I4S 
0-27J 
o-3«^ 




Wed. 
Thur. 
Frid. 


73 


22 20 21-15 

7. 24 9-84 

27 17 57-90 


9-528 
9-502 
9-477 


10 21 32-6 
9 59 39"5 
9 37 37-3 


54-7' 
55-09 
55-45 


1 6-04 
I 5'95 
1 5-86 


13 49-06 

13 41-72 

'3 32-74 


0-32J 




Sat. 
San. 
Mod. 


25 

27 


2J 3' 45'34 
22 35 32-18 
27 39 18-43 


9-452 
9-427 
9-403 


9 15 26-6 
8 53 77 
8 30 41-0 


5579 
56-11 
56-42 


1 5-77 
1 5-69 
1 5-6' 


13 23-66 
'3 13-97 
'3 3"69 


0-42! 
0-4S1 




Tuea. 

Wed. 


18 
Z9 


22 43 4-11 

72 46 49-24 


9-380 
9-358 


8 8 7-0 
7 45 26-0 


5671 
56-98 


" 5-53 
I 5-45 


iz 57-85 
12 41-46 


0-4SI 




Thur. 


30 


22 SO 3-83 




S. 7 22 38-4 




' 5-38 


12 29-53 




L 


'Jfaiii 


Time 




c^ o'-i 8 &om the £|-<brtgl 



6 



TABLE Tin. 



•t 



IL 



FEBRUARY, 1860 



AT MEAN NOON. 



i 



i 



o 



THE SUN'S 



Apparent 

Bight 
Ascension. 



Apparint 
Declination. 



Semidiam.* 



Equation 

of 

Time, 

ioU 

9ubtraeUd 
from 
Mean 
Tim. 



Sidereal Time. 



Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Taes. 
Wed. 
Thur. 

End. 

Sat 
Sun. 

Mon. 
Taes. 
Wed. 

Thur. 
Frid. 
Sat 

Sun. 
Mon. 
Taes. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed, 

Thur. 



I 

2 

3 

4 

S 
6 

7 
8 



o 
I 

2 

3 
4 
5 

6 

7 
8 



19 
20 

21 

22 
23 
24 

25 
26 

27 

28 
29 

30 



n m 8 

20 57 3i"3S 

21 I 3574 
21 5 39-29 

21 9 42'0I 

21 13 43-91 

21 17 44-99 

21 21 45-25 

21 25 44-72 

21 29 43-39 

21 33 41-28 

21 37 38-40 

21 41 34-76 



// 



21 45 
21 49 

21 53 



21 
22 
22 

22 
22 
22 



57 
I 

4 

8 
12 
16 



22 20 
22 24 
22 27 



30*37 
25*24 
»9*39 

12*82 

5*55 
57*58 

48-92 

39*59 
29*60 

18-96 
7-67 

55*76 



22 31 43-23 
22 35 30-10 
22 39 16-38 

22 43 2-10 
22 46 47-26 

22 50 31*89 



S. 



7 13 54*0 
6 56 48-3 

6 39 25-0 

6 21 44*3 

6 3 46-7 
5 45 32-6 

5 27 2-3 
5 8 16-4 
4 49 15*0 

4 29 587 
4 10 27-9 

3 50 42-9 

3 30 44*2 
3 10 32*0 
2 50 7*0 

2 29 29-4 
2 8 39-7 
I 47 38-4 

I 26 25-9 

I 5 2*5 

o 43 28-8 

10 21 45-2 
9 59 52-1 
9 37 49*9 

9 15 39*0 

8 53 20-0 

8 30 53*3 

8 8 19-1 

7 45 38-0 

S. 7 22 50-3 



6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 

6 



6 
6 



5*9 

57 
5*6 

5*4 
5*2 

5*1 

4*9 

4*7 
4-6 

4*4 
4*2 
4-0 

3*8 
3*6 
3*4 

3*1 
2-9 

2*7 
2*5 

2-3 

2-0 

1-8 
1-6 

1*4 

1-2 

i-o 

0-7 



0-5 
0*3 

16 10*0 



m ■ 

3 49*19 

3 57*03 

4 4*02 

4 10-18 

4 15*53 
4 20-05 

4 2376 
4 26-67 
4 28-79 

4 30-12 
4 30-68 
4 30*49 

4 29*54 
4 27-86 

4 25*45 

4 22-33 
4 18-50 
4 13*98 

4 876 
4 2*88 

3 56-34 

3 49*14 
3 41*30 
3 32-83 



m 



23*75 
14*06 

3*79 

52-96 
41*56 



12 29-64 



20 43 42*16 

20 47 38*71 

20 51 35*27 

20 55 31-83 

20 59 2-8-38 

21 3 24*94 



21 
21 
21 

21 
21 
21 

21 
21 
21 



7 
II 

15 

19 
23 
27 

31 
34 
38 



21 42 
21 46 
21 50 

21 54 

21 58 

22 2 

22 6 
22 10 
22 14 

22 18 
22 22 
22 26 



21*49 
18*05 
14*60 

ii*i6 

772 
4*27 

0-83 
57*38 
53*94 

50*49 

47*05 
43-60 

40-16 
3671 
33*26 

29-82 
26-37 
22-93 

19*48 
16-04 

12-59 



22 30 9*14 
22 34 5*70 

22 38 2*25 



* The Semidiameter for Apparmt Noon may be assumed the same as that for M$tuk Noon. 



\ 




i 
i 



TABLE Vm. 
MARCH. 1865. 



AT APPAEENT NOON. 



i 



S 



THE SUN'S 



Bight 
Aloenfiom 



Diff. 

for 

I hour. 



Apparmi 
Dedination. 



Diff. 

for 

I hour. 



Sidereal 

Time 

of the 

Semidiani. 

pasnng 

the 

MeridiaiL* 



Equation 

of 

Time, 

ioie 

added to 

M-PpttfMit 



DiC 
I hoar 



Wed. 
Thur. 
FricL 

Sat 

Sun. 

Mon. 

Toes. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat 



I 

2 

3 

4 

5 
6 

7 
8 



o 
I 

2 

3 
4 

5 



7 
8 



19 

20 
21 

22 

*3 

24 

25 
26 

27 

28 
29 

30 
31 

32 



n m • 
22 49 47*09 
22 S3 31*35 

22 57 i5*ii 

23 o 58*38 
23 4 41*18 

23 8 23-55 

23 12 5*49 

23 15 47*02 
23 19 28*16 

23 23 8-95 
23 26 49*39 
23 30 29*51 

23 34 9*34 

23 37 48*90 
23 41 28*24 

23 45 7*35 
23 48 46*26 

23 52 25*00 

23 56 3*6o 

23 59 42*06 

o 3 20*41 

o 6 58*68 
o 10 36*89 
o 14 15*04 

o 17 53*15 
o 21 31*24 

o 25 9*34 

o 28 47*45 

o 32 25*59 

o 36 3*78 

o 39 42*041 

o 43 20'37 



u 



9*355 
9*334 
9*313 

9*294 
9*275 
9*257 

9*239 
9*223 

9*207 

9*192 

9-178 
9' 1 65 

9*154 
9-144 

9*135 

9*126 
9*118 
9*111 

9*105 
9*100 
9*096 

9*093 
9*091 

9*089 

9*088 
9*087 
9*088 

9*089 
9*091 

9*093 
9*096 

9*099 



S.7 27 i8*7 
7 4 26*1 
6 41 27*5 

6 18 23*5 

5 55. H*4 
5 32 0*5 

5 8 42*3 
4 45 20*2 
4 21 54*4 

3 58 25*4 
3 34 53*6 
3 " '9*3 

2 47 42*8 
2 24 4*5 
2 o 24*7 



m 



I 
I 
O 



36 43*8 
13 2*2 

49 20*1 



o 25 38*0 
S.o I 56*3 
X.o 21 44*8 

45 24*9 

1 9 3*5 
I 32 40*3 

1 56 14-9 

2 19 47*0 

2 43 i6'i 

3 6 41*9 
3 30 4*2 

3 53 22*3 

4 16 36*1 

N'4 39 45-2 



57*06 

57*31 
57*55 

57*77 
57*98 

58-17 

58-34 
58-50 
58*64 

58-77 
58*88 

58*98 

59*06 

59*13 
59*18 

59*22 

59*25 
59*26 

59*25 
59*23 
59*19 

59*H 
59*07 

58-99 

58-89 
58-78 
58-65 

58-50 

58-34 
58-16 

57*97 

iizi 



5*39 
5*32 
5*25 

5'i8 
5*12 
5 '06 

5*00 

4*94 
4*89 

4*84 
4*79 
4*75 

4*71 
4*67 

4*64 

4*60 

4*57 
4*54 

4*52 
4*50 
4*48 

4*47 
4-46 

4*45 

4*44 
4*44 
4*44 

4*44 

4*45 
4*46 

4*47 
4*49 



m 

2 
2 
2 

I 
I 
I 

I 
O 
O 

o 
o 



32-37 

20*11 
7*36 

54*12 

40-41 

26*26 



0-500 
0-521 

0-S4I 

0-561 
0-580 

0-598 



1 1 •6910*616 
56*70 0-633 



41*33 

25*60 

9*541 
53*16 



9 36-48 

9 19*54 

9 2*36 

8 44*97 

8 27*38 

8 9*61 

7 51-70 

7 33*67 

7 '5*53 

6 57*30 

6 39*00 

6 20*64 

6 2*25 

5 43*85 

5 25-44 

5 7*05 

4 48*69 

4 30-37 

4 12-12 

3 53*96 



9*649 

0*663 
0*676 
0-688 

0-699 
0-710, 
0-720 

0-729 
0-737 

0*743 

0-749 

0*754 
0*758 

0*761 

0-764 
0*766 

0*767 
0*767 
0*767 

0*766 
0*764 
0*762 
0*759 

2:221 



I 



* Mum Time of the Semidiameter passing may be foand bj sabtracting o'* 1 8 from the SUhrHH 

Time. 



8 



TABLE Tin. 



n. 



MARCH, 1866. 



AT MEAN NOON. 



i 

s 



i 

I 

& 

P 



THE SUN'S 



Apparent 

Bight 
Ascension. 



Apparent 
Declination. 



Semidiam.* 



Equation 

of 

Time, 

to be 

ivhtraeUd 
from 

Mean 

Time, 



Sidereal Time. 



Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Moo. 

Taes. 
Wed. 
Tbur. 

Frid. 

Sat. 

8wi. 

Mon. 
Taes. 
Wed. 

Thur. 
Frid. 
Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 



I 

2 

3 

4 

5 
6 

7 
8 



ID 
II 
12 

13 

H 
IS 

16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 



h m s 

22 49 4S'i3 
22 53 29-43 

22 57 13-23 



<l 



23 
23 
23 



o 56-54 
4 39-38 
8 2179 



23 12 377 

23 '5 45-34 
23 19 26-52 



23 23 

23 2& 
23 30 

23 34 
23 37 
23 4' 

23 45 
23 48 

23 52 

23 56 

23 59 

3 

o 6 
o 10 
o 14 



7*35 

47-83 
28-00 

7-87 
47-48 
26-86 

6-02 

44*97 
2375 

2-40 
40-91 

19*31 

57*63 
35-88 

14-07 



o 17 52-23 
o 21 30-37 
o 25 8-51 

o 28 46-67 

o 32 24-86 

o 36 3-10 

o 39 41-40 

o 43 '978 



S. 7 27 30-6 

7 4 37*8 

6 41 39*1 

6 18 34-9 

5 55 25-6 

5 32 11*6 

5 8 53-2 

4 45 30*9 

4 22 4-9 

3 58 357 

3 35 3*6 

3 II 29-0 

2 47 52-3 

2 24 13-7 

2 o 33*6 

I 36 52-4 

I 13 10-5 

o 49 28*2 

o 25 45-8 

S. o 2 3-7 

N.o 21 37-7 



o 
I 
I 

I 

2 
2 



45 18-0 

8 56-9 

32 34^0 

56 8-9 

19 41*3 
43 10-8 



3 6 37-0 
3 29 59*5 

3 53 17:9 

4 16 32-0 

N.4 39 41-4 



6 lo-i 
6 9-9 
6 9-6 



6 
6 
6 



6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 



6 
6 
6 

6 
6 
6 
6 

16 



9*4 
9-1 

8*8 



8-5 

8-3 
6 8-0 



7-8 

7*5 
7*2 



m 8 

2 32*47 
2 20*22 

2 7*47 

I 54-23 
I 40-52 
I 26-37 

I ii-8o 
o 56*82 

o 41*45 

o 25*72 
o 9-65 

9 53*27 



6*9 

67 

6-4 


9 36-59 
9 19-65 
9 2-47 


6-2 

5*9 
5*6 


8 45*08 
8 27*48 

8 911 


5-3 

5*1 
4-8 


7 51-80 

7 33-77 
7 15-62 


4-6 

4*3 
4-0 


6 57*38 
6 39-08 
6 20-72 


37 
3*5 
3*2 


6 2-33 
5 43*92 
5 25-51 


2*9 

2-6 

2*3 
2-0 


5 7*" 

4 4875 

4 30-43 
4 12-18 


'7 


3 54*01 



m 



22 37 12-66 
22 41 9-21 
22 45 576 

22 49 2*31 
22 52 58-86 
22 56 55*42 



23 
23 
23 

23 

23 



4 
8 

12 
16 



23 20 

23 24 
23 28 

23 32 



51-97 

48-52 

45-07 

41-63 
38-18 

34-73 

31-28 
27-83 

24*39 



23 36 20*94 

23 40 17-49 

23 44 14-04 

23 48 10*59 

23 52 7-14 

23 56 3*69 



o 
o 
o 



o 0-25 
3 56-80 
7 53*35 



on 49-90 
o 15 46-45 
o 19 43-01 

o 23 39-56 
o 27 36-11 
o 31 32*67 
o 35 29-22 

0392577 



* The Semidiameter for Apparent Noon may be assomed the same as that foe Mccnv "^^^sti. 



ii*^ 




TABLE Vm. 
APRIL. 1866. 



AT APPARENT NOON. 



Eight 

AKenaon. 



Sidareal 
Time 
Dfthe 



tubt-from 

Appartni 

Timt. 



Wed. 
Thur. 
Frid. 



TUM. 

Wed. 

Thur. 



MOQ. 

Tuei. 
Wed. 

Thwr. 
Trid. 

j Sftt. 

Stm, 
Mon. 
Tues. 

Wed. 
Thur. 
Fiid. 






o 42 26*29 
i 46 4-58 
) 49 43 'oo 
S3 11-58 
7 0'35 
39-32 



1 26 I 

r 30 0-36 
' 33 41 '90 



1 2379 

V 48-67 



1 59 43-I, 

I 3 ^7-8 

: 7 12-92 

! 10 58-48 

' 14 44-5 



9-093 
9-098 
9-104 



9-137 
9-147 

9->59 
9-171 
9-183 
9-195 



9-3'7 
9-3J4 

9-351 
9-370 
9'389 

9 -408 
9-428 
9'449 



N.4 3+ 

4 57 

5 10 

5 43 

6 5 4 
6 28 3 

6 5' 

7 '3 3 
7 35 5 

7 58 

8 20 I 

8 42 I 

9 3 5 
9 15 3 
9 47 

10 8 3 
10 ig 4 
10 50 4 

M II 3 



'4 9 S 
14 z8 4 
14 47 I 



N..5 5 ^7-' 



57-58 
57-36 

57-'3 
56-88 
s5-6i 

56-33 
56-03 
55-7^ 

55-40 
55-06 
54-7' 

54-34 
53-96 
53-56 

S3-'S 
5173 
52-29 

S''83 
51-36 



50-39 
49 -88 
49"35 
48-81 
48-26 
47-70 

47" '3 
46-54 
4S'94 



3 57'Si 
3 39-19 

3 21-21 



1 53-60 

I 36-77 

1 20-2 
I 3-94 

o 47-97 



1 26-85 
I 40-73 



2 6-56 
2 17-06 

1 27-06 

2 36-57 
^ 45-58 
2 54-05 



762 
0-756 

0-750 

0743 
073 s 

0-727 

0-7.7 

o'7o6 
0-695 

6-684 

0-672 
0-659 

0-64S 
0-63. 

0-617 



0-5S4 
'■538 



0-485 
0-466 



'386 
0-364 

0-342 



d lij subtracUng o'' 1 S from tbe Sidertal 



iMHM 



lO 



TABLE Ym. 



II. 



APRIL, 1866. 



AT MEAN NOON. 



I 



& 



fSun. 
Mon. 
Toes. 

Wed. 
Thur. 
Frid. 

Sat. 

jSim. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Toes. 



O 



a 
P 



I 

2 

3 

4 

5 
6 

7 
8 



10 

II 

12 

15 

16 

n 
18 

19 
20 

21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 



THE SXJN'S 



Apparent 

Eight 
ABcension. 



Appanni 
Declinatumt 



h m t 

o 42 25*69 

o 46 4*02 

o 49 42-49 

O S3 21*12 

56 59*93 

1 o 38-94 

4 i8'i6 

7 57*62 

'I 37*34 

15 17*33 

18 57-61 

22 38-19 

26 19*09 

30 0-32 

33 41*89 

37 23*82 

41 6*11 

44 4878 

48 31-83 

52 15*28 

55 59*13 



I 

2 
2 

2 

2 
2 



59 
3 
7 

10 

H 
18 



2 22 
2 26 
2 29 



43*39 
28-08 

13-22 

58-81 

44*87 
31-42 

18-46 
6-01 

54*09 



2 S3 427' 



f tt 

N. 4 33 58*4 

4 57 3'3 

5 20 3*0 

5 42 57*3 

6 5 45*7 
6 28 27-8 

6 51 3*3 

7 '3 31*9 
7 35 53*3 

7 58 7*1 

8 20 12*9 

8 42 10*4 



9 
9 
9 



3 
25 
47 



10 8 
10 29 
10 50 



II 
II 
II 



II 

32 

52 



12 12 
12 32 
12 52 



59*3 

39*2 

9*8 

30-6 
41-4 
41-9 

31-6 
10-2 

37*4 

52-8 
56-2 

47*1 



13 12 25*2 

13 31 50*3 

13 51 2-1 

14 10 0-2 
14 28 44-3 
14 47 14-2 

N.I 5 5 29-4 



Semidiam.* 



6 
6 
6 

6 
6 
6 



1-8 

1*5 
1*3 

i-o 
07 

0-5 



6 0*2 

5 59*9 

5 59*6 

5 59*3 

5 59*1 

5 58*8 

5 58-5 

5 58-2 

5 58-0 



5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 



577 
57*5 
57*2 

56-9 
567 
56-4 

56-2 

55*9 
557 

55*4 
55*2 
54*9 

547 
54*4 
54*2 



15 54*0 



Equation 

of 

Time, 

iobi 

t ubt.Jrom 

addedio 

Mean 
Tim. 



m ■ 

3 57*56 

3 39*33 

3 21-25 

3 3*33 

2 45*59 

2 28-04 

2 10-71 

I 53*62 

I 36-79 

I 20-23 

I 3*95 

o 47-98 

o 32-33 

17-01 

o 2-03 



o 12-60 
o 26-86 
o 40-74 

54*24 

1 7'35 
I 20-05 



I 
I 
I 

2 
2 

2 

2 
2 
2 



32*34 
44*20 

55*62 

6-58 
17-08 
27-08 

36-59 
45 •60 

54*07 



3 2*00 



Sidereal Time. 



n m ■ 

o 38 28*13 
o 42 24*69 
o 46 21*24 

o SO 1779 

54 i4'34 
o 58 10*89 



2 
2 
2 



2 

6 

10 



7'44 
4*00 



13 57*»o 
17 53*66 
21 50*21 

25 46*76 

*9 43*31 
33 39*86 

37 36-41 
41 32-97 

45 29*52 

49 26*07 
53 22*63 
57 iri8 

I 1573 
S 12*29 
9 8*84 



2 13 5*39 

2 17 1*95 
2 20 58*50 

2 24 55*05 
2 28 51*61 
2 32 48*16 

2 36 4471 



« The Semidiameter for Apparent Noon may be amomed the tame as that for JCmm "K^ci^ 



as 




11 



TABLE YUL 



JUNE. 1868. 



AT APPARENT NOON. 



i 






THE SUN'S 






Diff. 

for 

I honr. 



DodimtioiL 



Diff. 

for 

I hour. 



Sidereal 

Time 

of the 

BemidiiMn* 



paMmg 

the 

ICflfidieiL* 



of 
TEm^ 

nibLfnm 

nM iA to 

ApparmU 
Tims. 



I boor 



Moil. 
Tnee. 
Wed. 

Thur. 
Frid. 
Sat 

Sun. 
Mon. 
Tucs. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tucs. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 
Tucs. 
Wed. 

Thur. 
Frid. 
Sat. 

Sun. 
Mon. 
Tues. 

Wed. 



I 

2 

3 

4 

5 

6 

7 
8 



10 

II 

12 

»3 
H 
IS 

i6 

I? 
i8 

19 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 



h m ■ 

4 38 3479 
4 42 40*62 

4 46 46-83 

4 50 53*39 
4 55 0-28 

4 59 7'5o 

5 3 15-04 
5 7 22-87 

5 II 30*96 

5 15 39*30 
5 19 47*88 
5 23 56-68 

5 28 5-67 

5 3^ 14*84 
5 36 24*15 

5 40 33*59 
5 44 43*13 
5 48 52*75 

5 53 2*42 

5 57 12-12 

6 I 2i'8i 

6 5 31*45 
6 9 41-02 

6 13 50-49 

6 17 59-84 
6 22 9*03 
6 26 18-04 

6 30 26-85 

6 34 35*46 
6 38 43-83 



6 42 51-94 



: 



0-235 
0*251 
0*266 

0-280 
0-294 
0-308 

0*320 
0-332 
0-342 

0*352 
0*362 

0-371 

0*378 

0-385 
o'39i 

0*395 
0-399 

0*402 

0*404 
0-404 
0-403 

0-400 

0*397 
0-392 

0-386 
0-379 
0-371 

0-363 

0*354 
0-343 

10*332 



u 



If 



N.22 8 6-2 

22 15 51*8 
22 23 14*1 

22 30 12*9 
22 36 48*0 

22 4* 59*4 

22 48 47*0 
22 54 10-6 

22 59 lO-I 

23 3 45*3 

23 7 56-3 
23 II 42-8 

23 15 4*9 

23 18 2*4 

23 20 35-2 

23 22 43*4 
23 24 26-9 
23 25 45-6 

23 26 39-5 

23 27 8-6 
23 27 13-0 



23 
23 
^3 

23 
^3 
23 

23 
23 
23 



26 52-6 

26 7-4 

24 57*5 

23 22*8 

21 23*4 

18 59*3 



16 
12 

9 



10-7 

57*6 
20-1 



N-23 5 18-3 



19*87 
18*91 

17*94 

16*96 

15*97 
14-98 

13-98 
12-98 
11-97 

10-96 

9*95 
8-93 

7*91 
6-88 

5*85 

4*83 
3-80 

2-76 

1*73 
0-70 

0*33 

1*37 
2-40 

3*43 

4-46 

5*49 
6-52 

7*54 
8-55 
9*57 

10-58 



m 



8-43 
8-48 

8-53 

8-58 
8-63 
8-67 

8-71 

8-75 
8-79 

8-82 
8-85 
8-87 

8-89 
8-91 

8-93 

8-94 

8-95 
8-96 

8*96 
8*96 
8-96 

8-95 
8-94 
8-93 

8-91 
8*89 
8-87 

8-85 
8-82 

8-79 
8-75 



m 8 

2 24*03 
2 14*78 

2 5*15 



I 
I 
I 

I 
I 
I 

o 
o 
o 



55*17 

86 



34*23 

23*28 

12*03 

0*52 

48*77 
36*78 

24*58 



O I2*l8 



o o*39 

o 13*11 

o 25*95 

o 38*90 

o 51*94 



0-377 
0-393 
0-409 

0-423 
0-436 
0*450 

0-46J 
0-495 

• I' 

0*49$ 

0-504 
0-513 

0*520 

0*527 

0-533 

0-537 
0-541 
0-544 



5-02 0-S4S 
0-546 

0-545 



1 



I 18*12 
I 31-21 

I 44*27 
I 57*25 

2 10*12 

2 22*87 

2 35-47 

2 47*89 

3 0'12 

3 12*13 
3 23-91 



3 35*44 



0-543 
0-539 
0-S34 

0-528 
0-521 
0-J14 

0-505 
0-496 

0-486 



0-475 



// 



* Mum Time of the Semidiami iter pamng may be found l^ inbtracting o''i9 from the SUwmS 

Time. 




li 



TABLE Vm. 



II. 



JUNE, 1868. 



AT MEAN NOON. 



I 



p 



I 



P 



Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

Sun, 

Mon. 

Taes. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Taes. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

Sun. 
Mon. 
Tues. 

Wed. 



I 

2 

3 

4 

5 
6 

7 
8 



o 
I 

2 

3 

4 
5 

6 

7 
8 



19 

20 
21 

22 
23 

24 

25 
26 

27 

28 

29 
30 

31 



THE SUN'S 



Apparmt 

Eight 
Ascension. 



h m 



4 38 35*19 
4 42 41*00 

4 46 47*19 



4 50 
4 55 
4 59 


53*72 
0-58 

777 


5 
5 
5 


3 

7 
II 


15*28 
23-08 


5 
5 

5 


15 39*45 
19 47-99 

23 5675 



5 28 
5 32 
5 36 



571 
14-84 

24-11 



5 40 33*51 

5 44 43*02 

5 48 52-60 

5 53 2-23 

5 57 "'89 

6 I 21-54 

6 5 3»*i5 

6 9 40*68 

6 13 50-11 

6 17 59-42 

6 22 8*57 

6 26 17-55 

6 30 26-33 

6 34 34*90 

6 38 43-24 

6 42 51-32 



Apparmt 
Declination. 



o / // 

N.22 8 7*0 
22 15 52-5 
22 23 14*7 

22 30 13-4 
22 36 48-5 
22 42 59*8 

22 48 47'3 
22 54 10-8 

22 59 10-3 

23 3 45*5 

23 7 56*4 
23 II 42-9 

23 15 4'9 
23 18 2*4 

23 20 35-2 



23 22 

23 24 
23 25 

23 26 
23 27 
23 27 

23 26 
23 26 

23 24 



43*4 
26-8 

45*5 

39*4 
8-6 

13*0 

52-6 

7*5 
57*6 



t 



23 23 23-0 
23 21 23-6 
23 18 59*6 

23.16 ii-i 
23 12 58-1 
23 9 20*7 

N.23 5 18-9 



Semidiam.* 



48-1 

47*9 
47-8 



5 477 
5 47'6 
5 47*5 

5 47*4 
5 47*3 
5 47*2 



47-1 
47-0 
46-9 

46-8 

467 
46-6 

46-5 
46-4 

46-4 

46*3 
46-2 

46-1 

46-1 
46-1 
46*1 

46-1 
46-0 
46-0 

46-0 
46-0 
46*0 

IS 46*0 



5 
5 
5 

5 
5 
5 

5 

5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 



Equation 

of 

Time, 

iob$ 

added to 

iubt.Jrom 

Mean 
Time. 



m B 

2 24-01 
2 14-76 

2 5*13 

55*15 

44*85 
34-22 

23-27 
12-02 

0*51 

o 48-76 
36-78 
24*58 

o 12*18 



o 
o 

o 
o 
o 

I 
I 



2 

2 
2 

3 

3 
3 



0*39 
13-11 

25*95 
38-90 

51*93 

5*01 
i8-ii 
31-20 



I 44'25 

1 57*23 

2 10-10 



22-85 

35*45 
47*87 

0-09 
12-10 
23-88 



3 35*41 



Sidereal Time. 



m 



4 40 59*20 

4 44 55*76 
4 48 52*32 

4 52 48-87 

4 56 45*43 

5 41-99 

5 4 38-55 
5 8 35-10 
5 12 31-65 

5 16 28*21 
5 20 24*77 
5 24 21-33 

5 28 17-89 
5 32 14*45 

5 36 11*00 



5 40 
5 44 
5 48 



7*56 
4*12 
0*67 



5 5' 57*22 
5 55 5378 

5 59 50-34 

6 3 46*90 

6 7 43*45 
6 II 40*01 

6 15 36-57 
6 19 33*12 

6 23 29*68 

6 27 26*24 
6 31 22-80 
6 35 19*36 

6 39 15*9' 



L= 



* The Semidiameter for Apparent Koon may be assmned the same as that for Mean Koon. 

F 



TO FIND THE SUN'S TRUE BEARING, 

When it is A.H. aUow 90^ to the Eastward from the first Line of Bearing;. 
When it is P.M. aUow 90' to the Westward. 



GEEAT CIEOLE CHAETS. 

By WM. C. BERGEN. 



Great Circle Chart of the North Atlantic, between 60''N and 

35*N, with a Protractor. 

Price Four Shillings. 

Remark. — ^This Chart is easier to nee for Ocean Navigation than a Merealor. 
Chart. 

Great Circle Chart of the North Atlantic from 60°N to the 

Equator. 

Great Circle Chart of the South Pacific between GO^'S and 
20*^8, showing the prevailing winds and currents. 

Bemarks. — ^These two Charts are intended to be used as auxiliaries to 
Mercator*s Charts of the same Seas, as explained in the Articles on 
Great Circle Sailing in Bergen's Navigationp 

As an instance of the utility of the last Chart — 

Suppose a ship be bound from Sydney to Valparaiso, then the Chart 
shows that by going the Composite Track no further South than SO^S, 
she will go 568 miles shorter distance, and will have fresh, fair 
winds and favourable currents, while, by the Mercator Track she will 
have light variable winds and variable currents. 



n 
u 

1 

J 

! 

i> 
I 

K 

i/ TO KNOW WHEN TO CHANGE THE COURSE. 



s 



S 



i 



r 

1 

i 

I 

i 



J 



/ 



Rule. — Mark the Ship^s position on the chart every day 
at noon, then find the course as before. 

Note. — The above rule is sufficiently exact for practical 
navigation. 



CANDIDATES 

PBEPABBD TO PASS THE 

LOCAL MARINE BOARt) 

EXAMINATIONS 



BY 



GAPT. W. G. BERGEN 

AND QUJUFIED ASSISTANTS, 

AT HIS 

NAUTICAL SCHOOL, 

NO. 7, LAWRENCE STREET, 

SUNDERLAND/ 

AB07E THE SHOP OCCUPIED BY MESSRS. 

BAHABIE & SON. 



WOEKS BY WM. 0. BEE^EN, 

Published by W. y. POTTS S' Co., North Shields. 

EPITOME OF NAVIGATION, 

SIXTH EDITION, 

With SUPPLEMENT containing all the J^m Questions 
required by the Board of Trade after the 1st August, 1881. 

Price Sixteen Shillings- 



Guide Book to Local Marine Board Examination^ 

Cloth Bound, Price Four ShiUingt. 



SEAMANSHIP. 

Fifth Edition, Price Two Shillings and Sixpence, 



MAEINE ENGINEEE 

Second Edition. Price Seven STiilXiaga. 



- ♦..^ 
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